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Organic  C h e m i s t r y .  

Hydrocarbons of the C,H,-, Series. By A. B ~ H A L  (Ann. 
Chim. Plays., 16, 200-211 and 347--378).-Hydrocarbons of the Di- 
ethyZelze Series.-Hexylene oxide, identical with the compound pre- 
pared by Wiirtz (Ann. Chim, Phys.  [4], 2, 129), condensation 
products of diallyl in small quantities, and diallylsulphuric acid are 
formed when diallyl (b. p. 58-6O0) is added drop by drop to well- 
cooled sulphuric acid, the whole being frequently agitated. (Compare 
Jekyll, BUZZ. Soc. Chim., 15, 233.) The solution is diluted with ice, 
neutralised with calcium carbonate (or better with potash), filtered 
and distilled. Hexylene oxide collects in the receiver, and the 
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aqueous solution remaining contains calcium dially 1 suzphate, 
(C6HllS04)2Ca, which is precipitated on adding alcohol to the concen- 
trated solution. The barium salt, (C6H,,S04)2Ba, turns brownish at  
100". These three salts are 
all very readily soluble in water and do not crystallise well ; neither 
the free acid nor the salts can be converted into hexylene oxide by 
treating with water. 

Hexylene oxide boils at  B", and is soluble in about 15 parts of 
water at  the ordinary temperature. It does not combine with sodium 
hydrogen s-mlphite, nor  with hydroxylamine in boiling alcoholic 
solution, and i t  does not reduce ammoniacal silver nitrate either in 
alcoholic o r  aqueous solution. When heated with hydrochloric acid 
at  140-150", if, yields dichlorhydrin, but it is not converted into the 
glycol by heating with wafer at 150-180". When treated with 
phosphoric chloride in the cold, i t  forms resinous products from which 
no definite cornpound can be isolated. It combines energetically with 
bromine, yielding an oily, unstable compound, which is decomposed 
by water with evolution of heat, and hexylene bromide is precipitated 
as a heary oil ; the aqueous solution has an acid reaction and reducing 
properties, and when distilled it gives a distillate free from bromine, 
which has also reducing properties, and probably contains an 
aldehyde. When the pseudohexylene glycol described by Wurtz is 
dissolved in well-cooled, concentrated sulphnric acid, i t  is converted 
into a hexylene oxide identical with tlhe compound obtained above. 

Hydrocarbons of the Allyiene Series.-The author's attempts to 
prepare allylene, CH,:C:CH,, a gas which has been described by 
Aarland (J. pr.  Chew., 6, 256) and Hartenstein (this Journal, 1573, 
1217), were unsuccessful. Ally1 iodide and trimethylene bromide 
were treated with the oxides of sodium, copper, mercury, silver and 
lead under va,rious conditions, b-ut in  no case was allylene formed. 
When allyl iodide (5 grams) is treated with lead oxide (20 grams) in 
the cold for 24 hours, a solid, yellow cornpound seems t o  be formed ; 
if the mixture is then heated at 130-150" for six hours, propylene 
(300 c.c.) is obtained. Under the same conditions mercuric oxide 
forms a red compound with allyl iodide. When allyl alcohol, et,hyl 
allyl ether, or diallyl ether is treated with phosphoric anhydride 
under various conditions, a gas, probably a mixture of ethylene and 
propylene, is evolved, but no allylene is formed. (Compare Beilstein 
and Wiegand, Abstr,, 1885, 740.) a-Epichlorhydrin was treated with 
sodium under various conditions, and Hartenstein's experiments 
(Zoc. cit.) with P-epichlorhydrin were repeated, but no allylene was 
obtained. The bromide (m. p. 195") described by Hartenstein is 
possibly hexabromobenzene. Potassium itaconate was submitted to 
electrolysis as described by Aarland (Zoc. cit.), but only acetylene and 
a small quantity of a gaseous mixture not absorbable by ammoniacal 
silver nitrate solution were obtained. 

These experiments show that allylene has not yet been isolated, 
and as the constitution of valerylene is at least doubtful, and the real 
nature of tetramethylallylene (compare Henry, Rer., 8, 400) has not 
yet been proved, the author doubts whether any member of the 
allyleue series really exists. 

The potassium salt was also prepared. 
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I n  preparing hydrocarbons of the C,H,,-, series from the chlorides 
or bromides, the yield is better, and the reaction is more easily carried 
out when the bromide is employed. In  chlorinating or brominating 
aldehydes or ketones, which are liable to undergo intramolecular 
change, by means of phosphoric chloride or  bromide, the aldehyde or 
ketone should be added drop by drop to the chloride or bromide, other- 
wise the results are very unsatisfactory. 

Halogen-derivatives of the formula CIIH?ll--lX, which easily undergo 
intramolecular change, are best converted into the unsaturated 
hydrocarbons by heating wi th  anhydrous potash at  140-150" for 
24 to 36 hours. 

Alcoholic silver nitrate is the only trustworthy reagent for the 
higher members of the acetylene series. I?. S. I(. 

Hexyl Iodide from Sorbite. By C .  HITZEMANN and B. TOLLENS 
(Ber., 22, 1048) .-The authors obtained a considerable quantity of 
crystalline sorbite, c6B11406 -I- HzO, from the sap of the mountain- 
ash. When reduced with phosphorus and hydriodic acid, it yields 
hexyl iodide boiling at  about 168". 

Products of the Polymerisation of Ethyl Cyanide. By M. 
HAKRIOT and L. BOUVEAULT (Compt. rend., 108,1171-1174).-Sodium 
in small fragments is dissolved by a solution of ethyl cyanide in 
anhydrous ether, with evolution of hydrogen and ethane and forma- 
tion of a white, pulverulent sodium-derivative which alters very 
rapidly when exposed to the air. 

When treated with methyl iodide, the sodium-derivative yields a 
liquid which on treatment with hydrochloric acid splits up into 
ammonium chloride and a liquid of the composition C7H.llN0, which 
has a camphoraceous odour and boils a t  175"; gp. gr. at 0" = 0.9451, 
and molecular weight as calculated from the vapour-density = 12.5. 

Ethyl iodide under the same conditions yields a, liquid, C,H,,NO, 
which is a higher hornolague of the preceding compound and boils a t  
195" ; sp. gr. at  0" = 0.9428, and molecular weight = 139. 

If the sodium-derivative is treated with water and then with 
hydrochloric acid, it yields the lowest homologue, which has previously 
been obtained in the same way by E. Meyer, who ascribes to i t  the 
constitution COEtGBMe*CN, and states that i t  boils a t  185-191". 
The authors find that the true boiling point is 193.5". 

The oxygen in the compounds C7HllN0 and C8H13N0 does not  
exist in the original product of the action of the alkyl iodide on the 
sodium-derivative, but is derived from water which has been assimi- 
lated under the influence of the hydrochloric acid, thus : C6H8MeN,H 
+ HC1 + H,O = NHICl + C6H8MeN0. The compound C7H,,N, 
has been isolated ; i t  boils a t  262", and after some time forms colour- 
less tabular crystals melting a t  $3". This compound, C6HgN,Me, must 
be regarded as derived from the sodium compound C6HgN2Na, which 
is itself produced by the action of an atom of sodium on two molecules 
of ethyl oganide. 

When the compound C7HI1NO is heated in sealed tubes with hydro- 
chloric acid at 140-150", it yields carbonic anhydride, ammonium 

F. S. K. 
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chloride, and ethyl isopropyl ketone boiling a t  114". The compound 
C,H,,NO, under the same conditions, yields ethyl a-butyl ketone 
boiling at 134-135". The formation of ammonium chloride showv 
that the compounds contain the cganogen-group, which becomes con- 
verted int,o carboxyl, b u t  the liberation of carbonic anhydride shorn 8 

that the acid which is the immediate product of the reaction splits 
up into carbonic anhydride and a ketone. This decomposition is 
characteristic of the a-keto'nic acids, and of them alone. I t  follows 
that the cornpounds C,H,,NO and CsH,,NO are a-ketonic nitriles, 
and have respectively the constitutions COEt.CMe,.CN and 
COEtGMeEt.CN. The compound C7HI2Nz will consequently be 
NH:CEt.CMe,*CN, and the sodium-derivative NH:CEt*C&/IeNa.CN. 

Ethyl-u-cyafiethyl ketone, COEtGHMe.CN, differs from its higher 
homologues in that an  atom of hydrogen intervenes between the 
cyanogen-group and the carboxyl-group, this hydrogen being sub- 
stituted in  the higher homologues. It is the nitrile of an acid 
homologous with ace tylacetic acid. It combines with aniline, 
a-naphthylamine, and phenylhydrazine, with elimination of water 
and fomnakion of very stable compounds which are under investiga- 
tion. The higher homologues combine with the first two bases, and 
with phenylhydrazine they form compounds which decompose spon- 
taneously, and cannot be distilled. 

Action of Zinc Chloride on Isobutyl Alcohol in Presence of 
Hydrochloric Acid. By H. MALBOT and L. GENTIL (Compt. rend., 
108, 957-960) .-The action of hydrogen chloride on isobutyl 
alcohol in presence of zinc chloride yields very little isobutyl chloride, 
but a large quantity of polybutylenes. The reaction proceeds slowly 
wlth isobutyl alcohol and zinc chloride alone, but becomes very mpid, 
and, finally, even explosive, in presence of hydrogen chloride. Tho 
explosive phase was always observed whether the isobutyl alcohol 
was previously saturated with hydrogen chloride or not, Attempts 
to reproduce it by using a high temperature and large quantities of 
zinc chloride were unsuccessful. 

Isobutyl alcohol with hydrogen chloride alone yields only about 
3.5 per cent. oE isobutyl chloride. If isobutyl chloride is added to a 
mixture of isobutyl alcohol and zinc chloride, the reaction at once 
enters the explosive phase, its violence increasing with the proportion 
of isobutyl chloride added. It is evident, that isobutyl chloride plays 
a very important part in the reaction, and the slow rate of change 
when isobutyl alcohol is mixed with zinc chloride or  hydrogen chloride 
only is due to the fact t h a t  under these conditions only a very small 
quantity of isobutyl chloride is formed. 

The degree of hydration of zinc chloride and the proportion of 
isobutyl chloride affects the duration of the reaction and the propor- 
tion of the products, which are trimethyl methane, isobutylene, pols- 
isobutylenes, trimethylcarbin chloride, is0 butyl chloride, and chlorides 
of the lower polybutylenes. The proportion of the chlorides is small 
if a small proportion of isobntyl chloride is present, but increases 
when the liquid is treated with a current of hydrogen chloride. 

The separation of the polyisobatylenes by fractionation is very 

C. H. B. 
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difficult, although their boiling points are widely separated. Amongst 
those isolated are di-isobutylene boiling at 110-113" under a pressure 
of 768 mm., and tri-isobutylene boiling at  178-181" under the same 
pressure. The action of chlorine in the dark at  12" yields amongst 
other products clilorodibutylene dichloride,  C8Hl5C1,CL, and dichlorotri- 
bu ty lene  dichloride,  C,2HzzC12,C12. The nature of the product can be 
controlled with considerable accuracy by regulating the duration of 
the action of the chlorine. The vapour-density of di-isobutylene is 
3.86 ; calc., 3-88 ; that of tri-isobutylene was found to be 2.94, which 
is only half the calculated value, 5.82. The heat of combustion of 
di-isobutylene in the calorimetric bomb is 1252.5 Cal., and its heat of 
formation 51.5 Cal. ; the corresponding values for the tri-isobutylene 
are 1858.9 Cal. and 97.1 Cal. It; will be oherved that the heats of 
formation are relatively high. 

Normal Acetopropyl Alcohol. By A. LIPP (Bey . ,  22,  
1196-1211; compare Freer and Perkin, Trans., 1887, 702, and 
1888,19O).-Acetopropyl alcohol can be prepared by gradually adding 
L solution of sodium (12 grams) in alcohol (130 grams) to well- 
cooled ethyl acetate (65 grams), then adding ethylene bromide 
(94 grams), and heating for 7-8 hours. The alcohol is distilled, the 
residue mixed with watrr, the separated oil (65-70 grams), which 
consists of ethylene bromide, ethyl bromethylacetoacetate, and ethyl 
diacetoadipate, wmhed with dilute potash and then boiled for 
4 to 5 hours with water (100 c.c.) amd hydrocbloric acid of sp. gr. 1-10 
(20 grams). The solution is separated from the undissolved ethyl 
diacetoadipate and ethylene bromide, saturated with potassium car- 
bonate, and the acetopropyl alcohol, which separates as an oil, shaken 
with potassium carbonate and heated at 130" to free it from alcohol ; 
the residue is kept for some days t o  allow the dissolved potassium 
carbonate to deposit, and then fractionated under diminished pressure. 
The yield is 20 per cent. of the theoretical quantity. 

Acetopropyl alcohol boils at  207-208" under 729 mm. pressure, 
with partial decomposition, but it distils undecomposed under reduced 
pressure (110-160 mm.). It is a colourless, mobile oil, readily soluble 
in water, alcohol, and ether, and volatile with steam. 

The anhydr ide ,  C5HB0, can be obtained by distilling the alcohol very 
slowly, collecting the distillate over freshly ignited potassium car- 
bonate, warming for a short time with constant shaking, and then 
distilling the supernatant oil. The yield is small, as most of the 
alcohol is converted into a thick, oily liquid. It is a very volatile, 
mobile liquid, boils at  72-75", arid is very unstable, as it seems to be 
oxidised on exposure to the air. The fi-eshly prepared anhydride 
dissolves slowly but completely in water, and is reconverted into the 
alcohol, but after it has been kept for some time it  is only partially 
soluble, and a white, flocculent substance separates from the solution. 
It combines with phenylhydrazine with evolution of heat, and its 

C. H. B. 

vaponr imparts a rLd cororaiion to a pine-chip moistened with hydro- 

chloric acid. I ts  constitution is probably CH,< CH,.EH (dibydro- 
0-CMe 

methylfurf uran). 
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Acetopropjl alcohol combines with a concentrated aqueous solution 
of sodium hydrogen sulphite with evolution of heat ; if the aqueous 
solution is allowed to evaporate, crystals separate, and after recrystal- 
lising from alcohol the compound C,HlOO2,NaHSO3 + l i H z O  is 
obtained in a pure state. It is readily soluble in water and alcohol, 
loses its water when kept over sulphuric acid, and is decomposed 
when warmed with a concentrated solution of potassium carbonate. 

A cetopropyl alcohol combines with phenylhydrazine with evolution 
of heat. and even in dilute solutions phenylhydrazine acetate produces 
a turbidity. The pure cornpound CIIHIINz can be obtained by pre- 
cipit'ating an aqueous solqtion of the alcohol with phenylhydrazine 
acetate, washing the oil with dilute acetic acid, dissolving in ether, 
and drying the solution over potassium carbonate. It is a reddish- 
brown oil, almost insoluble in water and dilute acetic acid, and only 
moderately so in alcohol, but readily in ether, strong acetic acid, and 
mineral acids. It dissolves in concentrated sulphuric acid with a 
dark green coloration, and decomposes on exposure to the air. This 
compound is the anhydride of phenylhydrazinelevulinic acid (com- 
pare Fischer, Annalen, 236, 147), and has the constitution 

CHz<CH;cH,>NPh CM -N ; when distilled it yields a strong base. 
Acetopropyl alcohol is readily reduced by sodium amalgam, and is 

converted into y-pentylene glycol ; when gently warmed with 
potassium dichromate and sulphuric acid it is rapidly oxidised to 
levulinic acid, a considerable rise of temperature taking place. 

Acetopropyl acetate, C5H,00Ac, prepared by boiling the alcohol with 
acetic anhydride, is a colourless, mobile liquid boiling at 213-214P 
(728 mm., thermometer entirely in vapour). It is readily soluble in 
alcohol and ether, and moderately so in water, from which it separates 
unchanged on adding potassium carbonate. It combines with a con- 
centrated solution of sodium hydrogen sulphite, forming a crystalline 
compound soluble in water and alcohol. In  aqueous solutions, phenyl- 
hydrazine acetate produces an oily precipitate. 

AcetopropyE benzoate, C5H,0*OBz, prepared by heating the alcohol 
with benzoic chloride at  loo", is a thick, colourless liquid boiling at 
296-298O with decomposition. 

BromopropyZ methyl ketoiie, COMe*CHz*CH,*CH,Br, was obtained in 
an impure state by dissolving acetopropyl aloohol in hydrobromic 
acid saturated at 0", keeping for half an hour, pouring the solution 
into well-cooled water, and extracting the bromide with ether. After 
drying and evaporating the ethereal solution, there remains a dark 
oil which boils at  188-190" with partial decomposition. It boils at 
105--106" (60 mm., thermometer entirely in the vapour) seemingly 
without decomposition, and the distillate is a colourless oil which, 
however, gradually darkens. It is sparingly soluble in cold water, 
by which it is slowly decomposed, but when warmed with water i t  
dissolves freely, and is converted into acetopropyl alcohol. It corn- 
bines with sodium hydrogen sulphite, forming a crystalline corn - 
pound. 

The compound C,H,O is formed when bromopropyl methyl ketone 
is treated with solid pot,ash; it is a mobile oil boiling at 110-111" 
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(718 mm.), and is moderately soluble in water. When heated for 
an  hour a t  100" with 5 per cent. hydrochloric acid it is converted 
into acetopropyl alcoliol, and when treated with phenylhydrazine, 
combination takes place with evolution of heat, and an oily compound, 
identical with the phenylhydrazine-derivative of acetopropyl alcohol, 
is obtained. These experiments show that it has the constitution 

I 

CH,:C< gg%%9> (trihydromethylenefurfuran) ; it is therefore - -  
isomeric with the anhydride described abore, and is very probably 
identical with the acetyltrimethylene (b. p. 112-113') obtained by 
Perkin (Abstr., 1884, 1154) from acetyltrimethylenecarboxylic acid. 

3'. S. K. 
Action of Borax on Polyhydric Alcohols. By L. LAMBERT 

(Compt. rend., 108, 1016-101 7).-The author confirms Klein's state- 
ment that when mannitol, glycerol, erythrol, dextrose, Ievulose, or 
galactose, is mixed with a small quantity of boric acid or a biborate, 
the solution is strongly acid and decomposes carbonates, whilst poly- 
glucosides and quercitol have no such action on borax. He  also finds 
that ethylene glycol, arabite, arabinose, dulcitol, mannitol, and pro- 
bably sorbite, form similar acid solutions, but inosite, like quercitol, 
does not. According to Maquenne, inosite and quercitol have a struc- 
ture different from that of other alcohols, they contain a closed carbon- 
chain, but have no primary alcoholic function, whilst all the other 
compounds mentioned have a t  least one primary alcoholic function. It 
may, therefore, be stated as a general result, that polyhydric alcohols 
which contain a primary alcoholic: function, and these only, combine 
with boric acid tu form energetic conjugated acids, which decompose 
carbonates, but are dissociated in dilute solutions. Polyglucosides, 
such as saccharose and lactose, contain no primary alcoholic group, 
and would seem to have a constitution similar to that of quercitol 
and inosite, which probably contain closed carbon-chains (see further, 
p. 864). C. H. B. 

Action of Chloral on Glucose. By A. HEFFTER (Ber., 22, 
1050-1051) .-Two compounds, having the composition C8H1106C13, 
are formed when glucose is heated at 100" for 1 to 2 hours with 
chloral. The crude product is dissolved in  hot alcohol, the solution 
diluted with a large quantity of hot water to precipitate resinous sub- 
stances, the filtrate repeatedly evaporated to free i t  from alcohol and 
chloral, and the residue fractionally recrystallised from water. 

One of the compounds i s  insoluble in cold water, and separates i n  
thin, tasteless, waxy, anhydrous plates; it melts at 230", and is 
readily soluble in hot alcohol, ether and glacial acetic acid, but only 
sparinglF in hot water. 

The other compound is sparingly soluble in cold water, and crys- 
tallises in colourless, anhydrous needles melting at 186"; it has a 
bitter taste, and is very readily soluble in alcohol, ether, and glacial 
acetic acid, but  only moclerately so in hot water.. 

Both compounds are dextrorotatory, and reduce Fehling's solution, 
but they do not reduce mercuric oxide. The more sparingly soluble 
compound has a distinctly poisonous action, and is not acted on by 
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hot concentrated nitric acid. The more readily soluble compound has 
no poisonous properties, and is decomposed by concentrated nitric 
acid, yielding a yellowish oil. Both are oxidised by potassium per- 
inanganate in alkaline solution, yielding crystalline acids, containing 
36.1 and 36.3 per cent. of chlorine respectively, both of which 
separate from water in colourless needles, and are very similar in 
properties ; the acid from the more sparingly soluble compound melts 
at  200-201", the other at 215". They bo th  reduce Fehling's solution, 
and the barium, calcium, copper, and silver salts of both are micro- 
crystalline, and very sparingly soluble or  insoluble in water. 

Solubility of Sugar in Water. BY L. P ~ R I E R  (COW@. rend., 
108, 1202-1004) .-Every specimen of crystallised sugar has it own 
special coefficient of solubility, but with all specimens, a t  a given 
temperature, the solution of each additional gram in I00 C.C. increases 
the specific gravity by a constant amount for all concentrations 
between 1 per cent. and 40 per cent. Above 45 per cent. the in- 
crease is somewhat less regular, the difference between two consecu- 
tive terms gradually becoming smaller. It is, however, easy to con- 
struct tables from 1 per cent. to 40 per cent., and from 55 to 100, by 
taking in each series terms which are not far removed €rom one 
another. 

The strength of the solution can be calculated from the sp. gr. and 
vice vers6, and the result is accurate to the third decimal place. The 
calculation is baqed on the sp. gr. of a 40 per cent. or 50 per cent. 
solution. If Slo is the sp. gr. of a 10 per cent. solution, W the per- 
centage strength of the solution in question, and S, the required 

F. S. H. 

x w = sx - 1, s,o - 1 
10 

The reverse operation gives the percentage streiigth from the 
sp. pr. 

When sugar is rapidly dissolved, especially with sugar-candy, there 
is a notable development of heat, which cannot be attributed to the 
formation of hydrates, and is probably due to internal friction. 

Glucose behaves in the same way as saecharose, and hence the 
sp. gr. may be used with advantage for determining the strength of 
its solutions. C. H. B. 

Compounds of Raffinose with Bases. By A. BEYTHIEN and 
B. TOLLENS (Bey., 22, 1047).-Raffinose, like cane-sugar, forms with 
bases compounds some of which are more sparingly soluble in  water 
and alcohol than raffinose itself. 

Di-strontia rafinose, C1BH32016,2Sr0, is prepared by boiling con- 
centrated aqueous solutions of its constituents, but the formation 
takes place more quickly in presence of alcohol. 

Soda raffinosates can be prepared, containing 7 to 8 per cent. or 
smaller quantities of sodium, according to the quantity of soda em- 
ployed. 8 per cent. of sodium corresponds fairly well with a di-soda 
raffinosate, and agrees with the formula C,H,,Ol6 + .5H20 for  mffinose. 
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Other compounds with ba,ryta, lime, and lead oxide have also been 
prepared. F. S. K. 

Xylose and Wood-gwn. By H. J. WHEELER and B. TOLLENS 
(Ber., 22, 1046).-Wood-gum having all the properties assigned to 
it by Thornsen, can be obtained from beech-wood and also, but in 
smaller quantities, from deal, by extracting the wood with 5 per cent. 
soda, and precipitating the solution with alcohol and hydrochloric 
acid. When the wood-gum from either source is hydrolysed, it yields 
Koch's wood-sugar, or  xylose. 

Xylose closely resembles arabinose in all its properties, and, like 
the latter, is dextrorotatory ; when treated with acids, it yields con- 
siderable quantities of f urfuramide, but no levulose. The phenyl- 
osazone has the composition C,,H2,N40,, so t h a t  xylose is a penta- 
glucose, C5EIl0O5, a result which agrees with molecular weight 
determinations by Raoult's method. When treated with nitric acid 
it is converted into acids containing 4 or 5 atoms of carbon. 

Xylose can also be obtained by the direct hydrolysis of jute. 
Xylose and arabinose, and all substances from which they can be 

obtained, give the cherry-red coloration of arabin when warmed with 
phloroglucinol and hydrochloric acid. This reaction can be employed 
for the detection of xylose and arabinose. 

Compounds very simiIar to the hydrazone of mannitol are obtained 
when wood extract is precipitated with phenylhydrazine. 

F. S. K. 

Colloi'dal Cellulose. By C. E. GUIGNET (Con~pt .  rend., 108, 
1258 -1259).--Filter-paper previously treated with hydrochloric and 
hydrofluoric acids, or carded cotton of the finest quality, is carefully 
dried and immersed in sulphuric acid of 50' B., care being taken t o  avoid 
a rise of temperature. The cellulose forms a transparent, gelatinous 
mass, which is not affected by contact with a large excess of acid, but 
is rapidly converted into dextrin at 100". When the acid has been 
completely removed by washing, the colloidal cellulose dissolves in 
pure water. In  order to ensure complete removal of the acid, i t  is 
advisable to finish the washing with alcohol, and it is then dried at  
the lowest possible temperature. 

Colloidal cellulose forms with water a slightly milky solution, 
which is readily filtered, deposits no precipitate even after several 
hours, and is not affected by boiling. It has an orange-yellow colour, 
and is slightly dextrogyrate. Like all colloids i t  is precipitated 
from solution by very small quantities of sulphufic or nitric acid, 
sodium chloride or sulphate, lead acetate, &c. Alcohol in sufficient 
quantity produces the same result. Colloidal cellulose does not  
reduce Fehling's solution, gives no coloration with iodine, and differs 
from the achrodextrins in being precipitated by small quantities of 
salts. If a solution is dried on marble which has been rubbed with 
vaseline and well polished, i t  forms brilliant, semi- transparent pelli- 
cules, which swell up slightly in water and then dissolve. If im- 
mersed in sulphuric acid of 60" for a short time, or in acid of 55" for 
a longer time, it becomes insoluble in water, and at  the same time a 
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small quantity of dextrin is formed. When treated with nitric acid 
it forms nitrocellulose in the same way as ordinary cellulose, and 
becomes slightly less transparent. 

Thin parchment-paper, which hats probably been prepared with a 
somewhat weak acid, yields colloidal cellulose to boiling water, but 
thicker paper, which has been treated with stronger acid, is insoluble, 
Parchment-paper may, in f w t ,  be regarded as a cellular tissue, the 
pores of which have been filled up with colloidal cellulose. 

Bromethylamine and its Derivatives. By S. GABRIEL (Ber., 
22, 1139--1154).--When bromethylamine hydrobromide is treated 
with a cold solution of potash and the resultant oil shaken out 
with benzene, a solution of the free base is obtained. On evaporation 
an oil is left which, when exposed to the air, soon solidifies owing to 
the formation of a carbonate. When the solution of the base is 
treated with methyl bromide, trimethylbromethylammoiiium iodlde is 
formed. When bromethylsmim hyarobromide is heated with potas- 
sium thiocyanate in aqueous solution, it yields a compound, CdH7N2SBr, 
which crystalliees in colourless needles, easily soluble in water and 
melting a t  172.5-173.5". This compound is not bromethylamine 
thioc yanate or b ro rn eth ylkhiocarbamide (a1 though isomeric with 
them), but the hydrobromide of a new base. Concentrated potash 
liberates the base C3H6NzS, which is soluble i n  water, alcohol, chloro- 
form, and boiling benzene, crystallises im needles and melts a t  
84-85'. It is a strong base, its ,solution colours litmus blue, and 
may be titrated. The hydrochloride crystallises in colourless, flat 
prisms melting at 198-159" ; the picrats forms sparingly soluble 
needles melting at 235" ; the aurochbwide and platinoch loride sparingly 
soluble crystals of an orange-yelbw and citron-yellow colour re- 
spectively. The free base decomposes on distillation, but evaporates 
slowly on the water-bath. Strong hydrobromic acid a t  200" partially 
decomposes it with evolution of carbonic anhydride and hydrogen 
sulphide. The base is isomeric with Hofmmn's ethylenethiocarb- 
amide (m. p. 194"), and the author therefore proposes for it the 
name ethylempsezcdothiocarba-nvide. When oxidised with bromine- 
water, it yields Salkowski's taurocarbamic acid, 

C. H. B. 

N&*C 0.NH.C HZ*CEtZ.S OsH. 
Taking its mode of formation and its reactions into consideration, 
this base has probably either the constitution- 

If the first of these formulae is correct this base would form the 
first number of the series of compounds obtained by Will (Abstr., 
1882, 723) by the action of ethylene Bromide on substituted thio. 
carbamides. When ethylene-+thiocsrbamide is heated with methyl 
iodide in methyl alcohol solution, the methiodide, C3HsN2S,MeI, is 
obtained. This forms colourless crystals which melt at 159-160", and 
are soluble in alcohol and water. When this methiodide is treated 
with potash it yields eChylene-~-mathyZt~iocartramide, C,H8N2S, as a 
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colourless oil. The picrate forms needles melting a t  200-203" : the 
platinochloride and aurochloride form long needles soluble in  boiling 
water. When oxidised with bromine-water this methylated base 
yields Dittrich's methyltaurine, NHMe-CH2*CH2-SO3H ; it probably 

therefore has the constitution I >C:NH, and may also be 

looked upon as v-methyl-~-imidothiazolidine. 
When bromethylnmine is treated with ethyl 'thiocyanate, rnpthyl- 

ethy lene-9-thiocartarreide, 

CHZ-S 
CH2-Nh!Ie 

CH2-S CH2.S 
I >C:NMe (or I >C.NEIMe), CH,.NH CH2*N 

isomeric with the rnetbyl base just described, is formed. It yields 
glistening needles melting a t  90°, and easily soluble in water and the 
usual solvents. It is strongly alkaline, and gives apicrate melting a t  
224-226", an aurochloride, and a platinochloride, all crystallising in 
needles. When oxidised with bromine-water, it yields an acid x-hich 
could not be obtained i n  a pnre state, but probably was methyltauro- 
carbamic acid, This acid when digested with fuming hydrochloride 
a t  150-160" yields carbonic anhydride, methylamine, and t a u  rine. 
Besides methyl-9-ethylelsethiocarbamide a compound, C6RllN3S2, is 
formed which melts at 55-60", is soluble in alcohol, ether, and 
chloroform, and crystallises in needles. It appears t obe  a compound 
of methylethylene-p-carbamide and ethyl thiscyanate. The author 
has obtained the same substance, but in a purer state (m. p. 'iO'), 
by acting on methylethylene-p-carbsmide with ethyl thiocyanate in 
the cold. 

When bromet hyleneamine hydrobromide is heated with potassium 
cyanate ethylenrpseadocarbamide, 

is formed. This was obtained as an oil, but was not pure. The 
hydrobromide crystallises in  needles : the picrate forms long, yellow 
needles, soluble in boiling water, and melting at 186-188". The 
aurocldoride yields orange-yellow needles ; the platinuchtoride micro- 
scopic needles, easily soluble in water. 

Bromethyleneamine yields with carbon disulphide bromethylene- 
dithiocarbamic acid, CH2Br*CH2*NH-CS-SH, which a t  once loses 

>C-SH. hydrobromic acid and forms p-mercaptothiazolisze, 

This is easily soluble in the fixed alkalis, and melts at 106--107". 
Bromine-water oxidises it t o  taurine. This thiazoline has strongly 
marked acid properties, and forms metallic salts. When treated with 

Q H,*S 
CH2.N 

SH2.S 
potash and methyl iodide it yields the methyl ether, c H2.N>C-sMe2 
as a colourless liquid boiling at 216-217", and burning with a psle- 
blue flame. This ether has a sweetish d o u r ,  resembling quinoline, 
and differs from the parent compound in having basic properties, and 
being soluble in acids. It forms a picyate, an a.etroclzZoride, and a 
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plntilzochloride as crystalline salts. 
water it yields taurine and methylsulphonic acid. 

When oxidised with bromine- 
L. T. T. 

Preparation of Acetylacetone and its Homologues. By L. 
CLAISEN and E. F. EHRHARDT (Rer., 22, 1009-1019).-Acetylacetone 
can be prepared by gradually adding a solution of acetone (75 c.c.) 
in ethyl acetate (100 c.c.), to a boiling mixture of ethyl acetate 
(250 c.c.), and finely divided sodium ethoxide (70 grams), boiling 
for  an hour, and pouring the cold mixture into ice-cold water 
(about 500 c.c.). After separating the supernatant) ethyl acetate and 
neutral condensation-products, the solution is acidified with acetic 
acid, mixed with a saturated solution of copper acetate (100 grams), 
and the precipitated copper compound separated by filtration. The 
jield of the latter is 30-40 grams. A simpler method is to treat a 
fiolution of acetone (5.8 parts) in ethyl acetate (:30-35 parts) with 
fine sodinm wire (2.3 parts), and, after keeping a t  the ordinary 
temperature until most of the sodium has dissolved, heating for a 
short time on the water-bath. The product is isolated as described 
above. The yield of acetylacetone is 50-60 per cent. of the acetone 
employed. The diketone is obtained from t h e  copper compound 
(compare Combes, Abstr., 1888, 128) by mixing the latter with water 
and ether, adding dilute sulphuric acid with constant shaking until 
Lhe salt is entirely dissolved, and extracting the solution with ether. 
100 grams of the copper-derivative yield, as a rule, 60-65 grams of 
acetylacetone. 

Acetylmesity 1 oxide (ncett!langelicy lmethane) , 
GOMe*CH2*CO*CH:CMe2, 

is formed in the preparation of acetglacetone by either of the methods 
described above, and is obtained together with the diketone when the 
alkaline solution is acidified and extracted with ether. It can also be 
prepared by treating a mixture of mesityl oxide and ethyl ace$ate 
with sodium or sodium ethoxide. It is a colourlesa oil, boils a t  
204-206", and shows all the properties of a P-diketone ; it dissolves 
in aqueous alkalis; alcoholic solutions give a red coIoration with 
ferric chloride, and copper acetate precipitates a crystalline, olive- 
green copper compound from aqueous aIcohoIic solutions. The copper 
compound, (C,H,,O,),Cu, melts at 123", and is readily soluble in 
alcohol, ether, benzene, and light petroleum. 

A compound, CI2H,,O, is also formed in the preparation of ncetyl- 
acetone, together with mesityl oxide and isophorone; it boils a t  
238-242", and is probably identical wihh xylitone, obtained by 
Pinner (Abstr., 1882, 941) in the preparation of phorone, as it is 
formed in considerabIe quantities when phorone is treated with sodium 
ethoxide in ethereal solution. 

The following diketones were prepared by the method described 
above, but as the higher members, especially acetylmethyl hexyl 
ketone, are sparingly boluble in alkali, after pouring the crude pro- 
duct into ice-cold water, the solution is acidified with acetic acid 
before separating tlie ethyl acetate, and the whole extracted with 
ether. After evaporating the ether and ethyl acetate the residue is 
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dissolved in dilute alcohol, precipitated with copper acetate, and the 
copper cornpound treated as described above. 

Acetylpropioqi ylmethane, COEt*CH,*COMe, is a colourless oil boiling 
a t  158"; sp. gr. = 0.9538 a t  15". The copper compound, (C6H,0,),Cu, 
crystallises from hot alcohol in slender, blue needles melting a t  179". 

Acetyltutyrylmethane, COPr.CH,-COMe, prepared as described 
above, is a colourless oil boiling a t  174-175", sp. gr. = 0.9411 at 15". 
This diketone can also be obtained by treating ethyl butyrate with 
acetone and sodium ethoxide.. It is converted principally into acetic 
acid and butyric acid when boiled with alkalis. The copper compound 
crystallises in blue needles melting a t  160-161'. The azobenzene- 
derivative, COPr*CH(N2Ph)*COMe, crystallises in yellow prisms, and 
melts a t  55". 

Acefylheptoyhethane, C6H,,*CO-CH,*COMe, is a liquid boiling at 
228-229". The copper-derivative, (C10H1702)2C~, is a blue, crystalline 
compound melting a t  126". 

Acetylp~opionylethane, COMeGHMe-COEt, is formed when diethyl 
ketone is treated with ethyl acetate under suitable conditions, but i t  
is difficult t o  separate from the ethyl acetoacetate, which is formed 
at the same time, as the diketone does not give a precipitate with 
copper acetate. It is freed from ethyl acetoacetate as completely as 
possible by fractional distillation, dissolved in  aqueous alcohol, treated 
with an ammoniacal solution of copper oxide, and the blue, crystalline 
copper-derivative, (C7Hl,0,)2Cu (m. p. 192"), purified by recrystallising 
from a, mixture of benzene and light petroleum. The diketone is a 
colourless oil boiling a t  167-1 70". 

From a study of the behaviour of various j3-diketones, substituted 
diketones, ketoethereal salts, ethereal salts, and ketoaldehydes towards 
copper acetate and ammoniacal copper oxide solution, the authors are 
of the opinion that, as far as their action on the hydrogen of neigh- 
bouring methyl- and niethylene-groups is concerned, the radicles 
phenyl, carboxethyl, benzoyl, acetyl, and formyl form a series the first 
member of which (phenyl) has the least, and the last number (formyl) 
the most influence. F. S. K. 

Action of Diarnines on Diketones. By A. COMBES ( C ~ m p t .  
rend., 108, 1252-18j4).-Etliylenedianline (2 mols.) acts energetic- 
ally on acetylacetone (1 mol.) with development of heat and libera- 
tion of water, and when the product cools, it forms a white, crystalline 
mass, which after recrystallisation melts at  111". It cannot be dis- 
tilled under orditiary pressure, but boils at about 245" in a vacuum. 
It has the composition CI2H2,&202, and most probably the constitution 
C2H4(N:CMe-CH2Ac),, each amido-group in the diamine having re- 
acted with a carboxyl-group. This view is supported by the fact 
that  with copper acetate it yields a beautiful violet precipitate of the 
composition C12H~sN202Cu, almost insolubIe in water, but easily 
soluble in alcohol or  chloroform, from which i t  crvstallises in  verv 

~ - J  

thin rhomboidal lamelke melting a t  137". This sht  most probably 

has the constitution I >Cu. Mineral acids decom- 
CH,.N:CMe-CHAc 
CH,.N:CMe* CH Ac: 
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pose the compound into ethylenediamine and acetylacetone, but the 
action of dry hydrogen chloride in presence of absolute alcohol yields 
n crystalline dihydrochloride, C~2H~&N~0~,2HC1, melting above 280". 

Metacresylenediamine melting a t  99" acts on acetylacetone a t  100" 
with elimination of water and formation of a syrupy substance which 
when heated with sulphuric acid, diluted with water, and saturated 
with ammonia, yields the compound C12H14Nz in the form of slender, 
white needles which are quite insoluble in water and melt at 191". 
Acetylacetone is formed at the same time. The base, CIBH11N2, forms 
a yellow monohydrochloride and an orange-yellow, crystalline platino- 
chloride, 2CIzH,~Nz,HzPtCI~. The mercurochloride is pale-yellow, and 
dissolves i n  water ; the chromate is pale-yellow, and on very slightly 
heat,ing forms a black, amorphous, insoluble mass Rimilar to that 
formed by aniline chromate. The base is amidotrimethylquinoline, 
formed by the action of acetylwetonc on one only of the amido- 
groups in the cres.Ylenediamine. The other amido-group remains 
unattacked, and yields a diazo-derivative. C. H. B. 

Thio-derivatives of Ketones. By E. PROMM and E. BAUMANN 
( B e r . ,  22, 10~j-l045).-T~itkioacetone, C9HlBS3, is obtained when 
hydrogen sulphide is passed into a well-cooled mixture of acetone and 
concentrated hydrochloric acid, and is precipitated as a heavy oil on 
adding water. It solidifies a t  a low temperature, and can be purified 
by recrystallising from very cold alcohol, from which it separates in 
long, colourless needles, melting at 24", insoluble in water, but readily 
soluble in ether, chloroform, benzene, and alcohol. It boils at 
225-230" with partial decomposition, but it distils undecomposed 
under greatly reduced pressure (b. p. 130" at 13 mm.). From mole- 
cular weight determinations by Raoult's method its molecular formula 

v 

is CgH,sS3, and its constitution is most pmbably C M e z < ~ : ~ ~ ~ > S .  
In alcoholic solutions lea'd acetate produces a bright yellow, and 
mercuric chloride a colourless precipitate ; silver nitrate also gives a 
colourless precipitate, which, however, rapidly darkens owing to the 
formation of silver sulphide. When boiled with alkalis, or when 
heated. with phenylhydrazine, it is decomposed with separation of 
sulphur, but when heated alone for a long time at aboiit 200" it is 
entirely converted into dithioacutone. 

A sulphone (trithioacetone pentoxide) ,  C9HIsS3O5, is formed when tri- 
thioacetone is oxidised with potassium permangnnate in benzene or 
chloroform solution. It crystallises in needles, softens a t  230", and 
sublimes when carefully heated, but has no well-defined melting 
point. It is very sparingly soluble in water, alcohol, ether, and 
glacial acetic acid, and is very similar in  properties to the oxidation 
product of dithioacetone (compare Autenrieth, Absty., 1887, 463). 

Tetrathiopentone,  CI5HmS4, is formed, together with other more vola- 
tile compounds, in the preparation of trithioacetone, and remains when 
the crude oil is submitted to fractional distillation. It crystallises 
from hot alcohol in long, colourless needles, melts at 171", and is 
moderately soluble in ether and alcohol, but insoluble in water. The 
quantity of tetrathiopentone produced depends onkhe concentration 
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of the hydrochloric acid employed, and the best yield (16 grams) i s  
obtained when anhydrous hydrogen chloride as well as hydrogen sul- 
phide is passed into a well-cooled mixture of acetone (100 grams) 
and concentrated hydrochloric acid. This compound is also formed 
when hydrogen mlphide is passed into a well-cooled mixtiire of 
acetone and 60-90 per cent. sulphuric acid, F. S.  I(. 

Products of the Action of Chlorine on Phenol in Alkaline 
Solution. By A. HANTZSCH (Ber., 22, 1238-1263 ; compare Abstr., 
1888,13O).--The following experiments prove that the acid C6H5Cl,0a, 
which is formed by the action of chlorine on phenol in alka- 
line solution (compare Hantzsch, Zoc. c i t . ) ,  has the constitution 

>C(OH)*COOH, and is therefore a trichlorodihydroxy- 

pentenecarboxylic acid. The acid C6H6C120,, obtained from the 
trichloro-compound by reduction, is analogously constituted, and is a 
dichlorodihydrox ypen tenecarbox ylic acid, 

f (OH).CC12 
CC1-- CH2 

When trichlorodihydroxypentenecarboxylic acid or  the ammonium 
salt is carefully warmed with the calculated quantity of chromic acid 
in aqueous solution, carbonic anhydride is evolved, and on evaporating 
the ethereal extract, a thick oil remains. This compound cannot be 
obtained in crystals ; it is very readily decomposed by alkalis, even by 
ammonia, and it gives the reactions for  ketoiies most distinctly. Its 

constitution is most probably I I 

Trichlorodihydroxypentenecarboxylic acid is completely decom- 
posed when treated with bromine in alkaline solution, yielding tri- 
halogen methane-derivatives, but when warmed for an hour at  120" 
with excess of bromine in aqueous solution, it is converted into car- 
bonic anhydride, oxalic acid, and dichlorotetrabromacetone. 

DichZorotetrahromacetone, CCl2Br*C0-CBr3, crystallises unchanged 
from concentrated nitric acid, melts at  80-81", and is readily soluble 
in ether and chloroform. It is immediately decomposed when treated 
with ammonia in aqueous, alcoholic, or ethereal solution, and on add- 
ing water (to the alcoholic solution) a compound, CBr,*CO*NH2 
+ 2CCl2Br.CO-NH2, is precipitated in quadratic plates meltivg at 
130". This decoiripoaition proves that dichlorotetrabromacetone has 
tbe constitution assigned to it above. 

Chromic acid converts dichlorodihydroxypentenecarhoxylic acid 
into a ketone-like oxidation product similar to that obtained from the 
trichloro-acid. Bromine in aqueous solution seems to have the same 
action as chromic acid when an equivalent quantity only is used, 
yielding an oil which combines energetically with phenylhydrazine. 
Dichlorodihydroxypentenecarboxylic acid is decomposed by excess of 
bromine and water, yielding monochloropentahromacetone ; this 
reaction takes place slowly, even at  the ordinary temperature, but 
it is best to heat at 100" for a short time. 

>co. C (OH)*CCI, 
CCI--CH2 

VOL. LVI. 35% 
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Chloropeiztabromacetolre, CC1Br2.CO*CBr3, crystallises from hot nitric 
acid and melts a t  91-92". It is decomposed by ammonia, yielding 
the compoiind CBr3*CO*NH2 + 4CC1Br2*CO*NH2, which melts at 124.5". 
All perhalogen acetone-derivati ves seem to be decomposed in this 
way ; trichlorotribromacetone, CCI,Br*CO*CClBr2, for example, yields 
neither cblorodi bromacetone (m. p. 125") nor dichlorobromacetone 
(m. p. 139"), but a molecular compound which melts a t  133.5". 

Tri- and di-chlorodihydroxypentenecarboxylic acids are decomposed 
by sulphuric acid with evolution of hydrogen chloride, yielding 
dichloro- and chloro-diketoamenylcarboxylic acids respectively. 

6- Dichloro-a-a-diketoarrz enylcnrboxy lic acid, 
COOH.CO*CH:CH*CO*CHCI,, 

is obtained when pure, finely-divided trichlorodihgdroxypentene- 
carboxylic acid or its ammonium salt is gradually added to a large 
volume of concentrated sulphuric acid, the solution kept until evolu- 
tion of hydrogen chloride ceases, then very carefully mixed with well- 
cooled water, and the whole repeatedly extracted with ether. As the 
acid is very readily soluble in water, alcohol, etlher, &c., it  is best 
parified by pressing on a porous plate and washing with alcoholic 
benzene, in which it is only sparingly soluble. It separates from 
water in  small, nodular, very hygroscopic crystals, melts a t  150--151" 
with decomposition, and gives a deep red coloration with ferric chlo- 
ride. It decolorises bromine-water immediately, but the product is 
very unstable and cannot be isolated. Lead, silver, and mercurous 
nitrate produce colourless precipitates in neutral aqueous solutions. 
The silver salt, C6H,C1204Ag2, is a white powder. The arninoniunh 
salt, C,H,C1204 + 2NH, + H,O, crystallises in quadratic prisms, 
melts a t  106" with decomposition, and is very readily soluble in  water 
but only very sparingly in alcohol. 

When a solution of phenylhydrazine acetate is added to a mode- 
rately concentrated aqueous solution of the acid, a turbidity is pro- 
duced, and after some time an orange, semi-crystalline tetrahydrazone 
separates from the solution. This compound, which seems to be 
formed by the combination of 4 mols. of phenylhydrazine with 
1 niol. of the acid, dissolves in alcohol, ether, and benzene with a 
yellow coloration, but is insoluble in water. It gradually turns 
brown on exposure to the air, and when heated, is completely 
decomposed, but without melting. The acid does not combine with 
orthotoluy lenediamine, 

ChZorodiketoamen2JZcar~ox~Zic acid, C 0 OH* C 0. CH: CH*CO* C H,CI, 
can be prepared by treating dichlorodih ydroxypentenecnrboxylic acid 
with concentrated sulphuric acid, and isolating the product exactly a s  
described above, but i t  can also be obtained by gradually adding 
zinc-dust to a slightly ammoniacal solution of the dichlorodiketo-acid 
until no further evolution of heat is perceptible. It crystallises from 
ether very slowly in small, quadratic prisms, melts a t  121" with de- 
composition, and, in properties, resembles the preceding compound. 
The silver salt has the composition C6H3C104Ag2 + H20. The 
dihydrazone, ClbH,,CIN,02, is very similar to the tetrabydraxone de- 
scribed above. 
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When chloro- or dichloro-diketoamenylcarboxylic acid is heated in 
amall quantities at a time, water and hydrogen chloride are evolved, 
and finally chloro- or  dichloro-diketopentamethylene, as the case may 
be, distils and quickly solidifies. Both these pentamethylene-deriva- 
fives are colourless, ciytallise very readily, and are readily soluble in 
warm water and most ordinary solvents, but only sparingly in cold 
water. They have both a sweet, burning taste and a sweetish, rather 
phenol-like smell. They react neutral towards litmus, but they form 
salts from which the original diketo-derivatives are obtained on treat- 
ing with acids. They are decomposed by warm alkalis or baryta, 
yielding humus-like substances, and they form dihydrazones with 
phenylhydrazine, but they do not react with orthodiamines. 

>CCI, formed as  stated 

above, crystallises in needles, melts a t  1P8-119", and sublime8 
readily, but it cannot be distilled without decomposition taking place. 
It gives an intense red coloration with ferric chloride and is very 
stable towards concentrated sulphuric acid. A c ystalline, unstable 
ammonium salt is obtained when an ammoniacal solution is evaporated 
over sulphuric acid. A solution of this salt gives white precipitates 
with lead, silver, mercurous and merciiric nitrates, a green precipitate 
with copper salts, and an intense red cnloradion with ferric chloride. 
When dichlorodiketopentamethylene is treated with cold concentrated 
soda, a colonrless sodium salt, readily soluble in water but sparingly 
in alkalis, separates from the solution ; on warming, complete decom- 
position ensues. Dichlorodiketo pen tamethylene is not oxidised by 
excess of bromine at  the ordinary temperature, arid only with diffi- 
culty by chromic acid, but it is readily decomposed by potacsium per- 
rnnnganate, yielding oxalic acid and carbonic anhydride. The 
dihydraeone, C,H,Cl,( N,HPh),, is colourless when freshly precipitated, 
but it soon turns red; it melts a t  about 8A0 with partial decom- 
posit ion. 

p2*c0  
CH,.CO 

Dichlorodiketopentamethylerze, 

Bromodicklorodiketopentameth y lene, ? HB '*"> CC12, prepared 
CHQ-CO 

treating the dichloro-derivative with bromine and water, CI ydtallises 
from narm water in shining needles melting at  6i". 

$?H,*CO 
>CHCl, can be obtained in 

small quantities by reducing the dichloro- derivative with zinc-dust in 
aqueous solution, but it is best prepared by distilling chlorodiketo- 
amenylcarboxylic acid as described above. I t  melts at 137", com- 
bines with phenglhydrazine, and is very similar t o  the dichloro- 
compound in appearance and properties. Alkaline solutions gradually 
turn brown, Drobablv the result of oxidation. 

CH,*CO Chlorodiketopentametlj y l  ene, 

' I  u 

CO-CH, 
Orthodiketochloropent ameth ytene, I >CH, (compare Hantzsch, 

CO-CHC1 
Eoc. cit.), is much more insoluble and far more unstable than the 
1 .3-diketone described above. The hydrochloride of the azine,  
C12H,lN,C1,HC1 + 2Hz0, is precipitated in a semi-crystalline condi- 
tion when the yellow sodium salt (loc. cit.) is dissolved in water and 

3 m 2  
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the solnrtion gradually poured into a dilute hydrochloric acid solution 
of orthotoluylenediamine, with constant stirring. I t  i8 a brownish- 
red substance, very sparingly soluble in all solvents, and cannot be 
obtained in a pure condition. 

Trichlorodihydroxypentenecarboxylic Acid. By C. HOFF- 
MANN (Ber., 22, 1363-1270). - Trichlorodihydroxypentenecarb- 
oxylic acid (compare preceding Abstract) is best prepared by 
dissolving phenol (40 grams) in 10 per cent. soda (800 grams), 
diluting to  1.500 c.c., and passing a rapid stream of chlorine through 
the well-cooled solution until the colour, which at  first changes to 
light-brown and then to black, has finally become a light chocolate- 
brown, which is generally the case in about 16 hours. After keeping 
for an hour, the solution is filtered and the ammonium salt isolated as 
previously described (Hantzsch, Abstr., 1888, 130). The quantity of 
ammonium salt obtained is always more than 50 per cent., frequently 
66 per cent., and sometimes as much as 100 per cent. of the phenol 
employed. 

Methyl trichlorodihydroxypentenecarboxylate is readily hydrolysed 
by cold alkalifi. 

Methyl dichlorodihydroxypentenecarboxylate, CsH5C1,02*COOMe, pre- 
pared by passing hydrogen chloride into a methyl alcoholic solution 
of the acid, crystallises from alcohol in rhombic plates, melts at  
177-178", and is readily soluble in alcohol and ether but only 
sparingly in water ; i t  is quickly hydrolysed by cold alkalis. 

Trichlorodihlld;roxy-a-picoli~ze, orr)>CH, is obtained 
when methyl trichlorodihydroxypentenecarboxylate is heated in a 
seded tube for 15 minutes, a t  PO", with a saturated methyl alcoholic 
solution of ammonia; the product is evaporated to a syrup and the 
residue recrystallised from a small quantity of hot water. It forms 
well-defined, rhombic crystals, containing 4 mols. H,O, three of 
which are given off at 70-80", the remainder only gradually at 
130-135'. It melts a t  193-194", is insoluble in ether, aiid only 
sparingly soluble in cold water, but more readily in hot water and 
alcohol. It crystallises unchanged from concentrated hydrochloric 
or sulphuric acid, it is not acted on by nitrous acid even in boiling 
aqueous solution, and is only slowly decomposed by boiling alkalis. 
It has a neutral reaction, but dissolves in soda or ammonia, and 
the solutions give a white precipitate with silver nitrate, and 8r 

greenish-white precipitate with copper sulphate. The ammonium 
salt is crystalline. I t  does not react with hydroxylamine nor with 
phenylhydrazine. The dincetyl-derivative, C6NH,C13(OAc), + 2H20, 
prepared by boiling tricblorodihydroxypicoline for a long time with 
acetic anhydride and precipitating the product with ammonia, 
crystallises from alcohol. melts a t  1234-185", and is almost insoluble 
in water but soluble in alcohol and ether. 

F. S. K. 

C (CHC1,):CCl 

C(CH2Cl):CCl 
Dichlorodihydrolry-a-p~coline, N<C((3H).C(OH)>CH, can be 

obtained by heating methyl dichlorodihydroxypentenecarboxplate 
at  130' with alcoholic ammonia, but i t  is best prepared by reducing 
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the preceding compound with sodium amalgam or, better still, with 
zinc-dust and ammonia. As soon as addition of zinc-dust produces 
no further evolution of heat, the whole is warmed to 5U0, and the 
filtered solution evaporated. It crystallises in rhombic prisms, melts 
a t  193-194", and resembles the trichloro-derivative in appearance 
and properties except that it is much more soluble in water. 

Attempts to convert the two chlorodihydroxypicolines into simple 
pyridine-derivatives were unsuccessful. They are completely de- 
composed, with evolution of ammonia, when distilled with zinc-dust, 
hut no picoline is formed. When warmed with phosphoric chloride, 
they yield oils, which are not reconverted into the original com- 
pounds by treating with water or alkalis, but a crystalline substance 
is formed at a higher temperature. This compound (perehlorobutine) 
is best prepared by heating with excess of phosphoric chloride a t  
340-350" for 10 hours. It has the composition C,Cl,, melts at  32", 
boils a t  268-269" with slight decomposition, and has probably the 
constitution CCIz:CCl~GCI:CCl2. E. S. K. 

Aldehydegalactonic Acid. By H. KILIAKI (Ber. ,  22, 1385- 
1386).-If, in the preparation of carboxygalactonic acid (this vol., 
p. 589), the product obtained by oxidising galsctosecarboxylic acid 
with dilute nitric acid is allowed to remain in contact with quicklime 
for some days instead of being at  once evaporated, large, colourless, 
prismatic crystals of the lactone of aldehydegalactonic acid, 

are obtained, the yield amounting to about 10 per cent. of the 
galactosecarboxylic acid employed. The lactone is readily soluble in 
hot water, becomes yellow at  190", and melts with decomposition at  
2>5-206", reduces nu alkaline copper solution, and yields a sparingly 
soluble hydrazone, CI,H,,Nz06, which melts a t  166" with deconrposi- 
tion. On oxidation with bromine-water i t  is converted quantitatively 

Preparation of Gluconic Acid. By A. HEFFTPR (Ber . ,  22, 
1049 ; compare Herzfeld, Abstr., 1888, 807) .--Mercurous gluconute, 
(C,H,,07)zHgz, separates in long, colourless needles when an aqueous 
(about 10 per cent.) solution of glucose is boiled with yellow mercuric 
oxide until reduction is complete, and the solution filtered ; seemingly 
no other products are formed in this reaction. This salt is insoluble 
in alcohol and only sparingly soluble in cold, but readily in hot 
water. When heated at  loo", it turns grey, and when boiled for a 
lorrg time with water i t  is decomposed with separation of mercurous 
oxide. The free acid can he obtained by decomposing the salt with 
bydrogen sulphide. The yield is very satisfactory. E'. 8. I(. 

into carboxygalactonic acid. w. P. w. 

Ammonium Malonates. By MASSOL (Contpt. r e d . ,  108, 1060- 
1061).-The heat of neutralisation of malonic acid by the first 
equivalent of ammonia is 12.14 Gal., and by the second equivalent, 
12-90 Gal. ; total 25.94 Cal. 
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Ammonimn hydrogen malonate forms brilliant, colourless, very 
deliquescent, anhydrous crystals ; heat of dissolution at  -16" = 
-6.01 Cal. 

C3H404 solid + NH, gas = CsH30,NH4 solid, develops +22*78 Cal. 

The normal malonate readily loses ammonia when its solution is 
concentrated, as Finkelstein has prerioudy observed. It can he 
obtained by passing ammonia over the dry ammonium hydrogen 
malonate, when i t  forms a white, very deliquescent powder ; heat of 
dissolution at  15" = -2.53 Ca,l. 

C3H104 solid + 2NH3 gas = C3H,0a(NH4), 
develops +41*015 Cal. 

The values for the ammonium malonates are intermediate between 
thwe observed with the oxalates and succinates, a result already 
obtained with the corresponding sodium and potassium salts. 

Oxalo-molybdic Acid and its Salts. By E. P~CHARD (Ctmpt. 
Tend., 108, 1052-1055).-MoIybdic anhydride dissolres in oxalic 
acid, forming a syrupy liquid which was mentioned by Bei*zelius but 
has not been investigated. If this product is dissolved in dilute 
nitric acid and allowed to evaporafe spontaneously in dry air, it 
yields large, monoclinic crystals of the composition H2CzO4,HzMoOa, 
which dissolve in cold, and more rapidly in hot water, forming a 
colourless, strongly acid liquid. The dominant faces of the crystals 
are p and h3, with the face bh, the ratios of the axes being 
n : b : c = 0.9472 : 1 : 1.0729, and the angle ph' = 93" 52'. The forma- 
tion of crystals is due to the insolubility of the compound in strong 
nitric acid. The same product is obtained by dissolving the hydrate 
Mo03,2Hz0 in oxalic acid. 

Oxalo-molybdntes are formed by direct neutralisation or by double 
decomposition. The sodium salt is soluble aud forms colourless 
crystals ; the silver salt is insoluble in hot water, but dissolves readily 
in ammonia. The barium salt forms it heavy, white, crystalline pre- 
cipitate. 

Oxalo-molybdic acid is not affected by light when dry, but if moist it 
becomes blue. Paper moistened with a solution of the acid and dried 
in ithe dark, becomes blue on exposure to light. Solutions of the acid 
remain colourless even in sunlight, and only the walls of the vessel in 
which i t  is contained become blue. The blue substance disappears 
on treatment with water. Paper moistened with a solution of the 
acid, dried, and heated, becomes black and the colour is not affected 
by water. C. H. B. 

Ethereal Salts of Cyanomalonic Acid. By A. HALLER (Ann. 
Chim. Phys., 16, 403--432).--Ethyl cyanomalonate, CN*CH (COOEt),, 
can be prepared by passing cyanogen chloride into a cooled alcoholic 
solution of ethyl sodomalonate. The alcohol is evaporated, the residue 
treated with water, shaken with ether to remove unchanged ethyl 
malonate, and the ethereal extract washed with dilute sodium C ~ Y -  

solid.. . . . ... . . . . . . . . . . . . . . . . . . . . . . . 

C. H. B. 
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bonnte solution until the washings give no red coloration with ferric 
halts ; the aqueous m d  sodium carbonate solutions are mixed together, 
evaporated, acidified with sulphuric acid, and the precipitated oil 
extracted with ether. The product is then dissolved in sodium car- 
bonate, the filtered solution acidified, the oil washed with water, 
dried and fractionated under reduced pressure (25 mm.). Ethyl 
cyanomalonate can also be prepared by treating an alcoholic solution 
of ethyl sodocyanoncetate with ethyl chlorocarbonate and heating the 
mixture on the water-bath. It is a colourless oil, boils under reduced 
pressure (23 mm.) with considerable decomposition, and slowly turns 
red on exposure to the air, It is only sparingly soluble in water, but 
more readily in alcohol, ether, and alkalis. It has an acid reaction, 
decomposes carbonates with evolution of carbonic anhydride, and gives 
an intense blood-red cciloration with ferric salts. The nrnmo?iium- 
derivative, CN*C(NHa) (COOEt),, crystallises in small prisms and is 
soluble in  alcohol. The sodium-derivative, CN*CNa(COOEt),, is 
crystalline and readily soluble in  water and alcohol. The crystalline 
calcium-derivative (+ 2$H,O) loses its water a t  120", and is more 
readily soluble in alcohol than in water. The barium-derivative 
( + 4H20) crystallises in  long, prismatic needles, readily soluble i n  
alcohol and boiling water ; it melts in its water of crystallisation and 
only becomes anhydrous a t  about 130". The Zend-derivative crystal- 
lisps in needles and is soluble in alcohol, b u t  only sparingly in water. 
The ferric derivative, Fez[ C(CN) (COOEt),],, prepared by treating a 
soluble metallic derivative of ethyl cyanomnlonate with a ferric salt, 
crystallises from ether in red needles, and is soluble i n  alcohol but 
insoluble in water. 

Methyl cynrtomalonate, prepared from methyl sodomalonate and 
cyanogen chloride as described above, is a reddish oil. The sodium- 
derivative, CN-CNa( COOMe)2, crystallises from water i n  long 
needles, and is soluble in water and alcohol ; the solutions give a red 
coloration with ferric salts. 

[CN*C(COOMe)z]zBa + 3H,O, 
The barium-derivative, 

crystallises from alcohol in  prisms or quadratic plates. 

Combination of Normal Magnesium and Lithium Molybdates 
with Tartaric Acid. By D. GERNEZ (Cmpt. rend., 108, 942-945 ; 
compare Abstr., 1888, 97 and 938, and 1887, 540).-1*25 grams of tar- 
taric acid was mixed with normal magnesium molybdate in proportions 
varying from one-twelfth of an equivalent to 5 equivalents, together 
with sufficient water to bring the  bulk of the solution to 50 C.C. at 16". 
The mtatory power was measured in a tube 105.7 mm. long, the 
rotatory power of the tartaric acid alone being 0" 22'. The rotatory 
power of the mixture increases with the proportion of magnesium molyb- 
date up to 1 equivalent, then again increases a t  a constant rate, which 
is 25 per cent. higher than the first rate, up  to  1.5 equivalent. Above 
this point, the effect produced by equal weights of the salt gradually 
diminishes, and the rotatory power attains its maximum when 
2 equivalents of the salt hsve been added. Any further addition of 
the molybdate causes a slight reduction in  the rotatory power. At 

F. S. EL. 
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first complete combination takes place with formation of the com- 
pound MgMoO4,2C4H,Os, and afterwards the compound 

which has arotntory power 37.7 times that of the tartaric acid which 
i t  contains, and is not materially affected by further quantities of the 
molpbdate. 

With lithium molybdate, the phenomena are of precisely the same 
order. The compound Li,&fo0,,2CdH6O, is first formed and then the 
compound Li2M004,C4H,06, the rotatory power of which is 35 times 
that of the tartaric acid which i t  contains. 

These results are strictly analogous to those obtained with sodium 
and ammonium molybdates and with sodium tungstate (Zoc. cit.),  and 
it may be stated as a general result that those compounds of tartaric 
acid with normal tungstates and molybdates which have a maximum 
rotatory power consist of equal molecular proportions of the acid and 
the salt. C. H. B 

Ethyl Ethoxy-a-pyronedicarboxylate. By M. GUTHZEIT and 
0. DRESSEL (Ber., 22,1413-1430) .-Ethyl ethoxy-a-pyronedicarboxy 1- 
ute, CH<EIZF$f . iLoZ>Oy is formed when ethyl dicarboxy- 

glutaconate in quantities of from 20-30 grams is carefully boiled under 
a pressure of 15 mm. until the evolution of white vapours has almost 
ceased and the temperature has risen to about 800" ; the contents of 
the distilling flask are then allowed to cool, and the solid extracted 
with small quantities of ether to remove the red decomposition pro- 
ducts. During the reaction, one molecular proportion of ethyl alcohol 
is eliminated from the ethyl dicarboxyglutaconate, and the yield of 
the pyrone-derivative amounts to 70 per cent. of the weight of this 
cornpound employed. It is sparingly soluble in cold ether and light 
petroleum, readily soluble in benzene, acetone, chloroform, and carbon 
bisulphide, and melts a t  94". As determined by Raoult's method, 
nsing benzene as a solvent, its molecular weight is found to be 287.7. 
It exhibits the properties of a lactone in combining with the elements 
of alcohol, water, and sodium hydroxide to form derivatives of dicarb- 
oxyglutaconic acid, and its relation to ypyrone is shown by its 
conversion into a-pyridone by the action of ammonia. 

When boiled with concentrated hydrochloric acid or with aqueous 
potash in a reflux apparatus, ethyl ethoxy-a-py yonedicarboxylate is 
coiiverted into glutaconic acid. Ethyl alcohol does not dissolve it 
appreciably in the cold, but combination ensues with the formation 
of ethyl dicarboxyglutaconate if the two compounds are allowed to 
remain in contact for 24 hours. This reaction expIains the statement 
that ethyl dicarboxyglutaconate distils with partial decomposition 
at 670-280" under the ordinary pressure (Conrad and Guthzeit, 
Annulen, 222, 251), since the products of its decomposition, ethyl 
alcohol and ethyl ethoxy-a-pyronedictboxylate, would combine in the 
receiver with the formation of the apparently unchanged compound. 
Ethyl ethoxy-a-pyronedicarboxylate also combines with an equi- 
moltcular proportion of either normal propyl or normal butyl alcohol, 
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forming salts of dicarboxyglu taconic acid, which, when heated in a 
vacuum, yield propyl and butyl alcohol respectively, with the for- 
mation of ethyl ethoxy-a-pyronedicarboxylate. Ethyl isaconitate 
(Conrad and Guthzeit, loc. cit.) is formed with the evolution of 
carbonic anhydride when the pyrone-derivative is allowed to remain 
in contact with water for some weeks, or when it is treated with the 
calculated quantity of sodium hydroxide in dilute aqueous solution 
and the resulting yellow solution at once saturated with hydrochloric 
acid. 

Ethyl ethoxy-a-pyronedicarboxylate dissolves in aqueous ammonia, 
forming a yellow liquid from which hydrochloric acid precipitates a 
compound having the composition C,INH,,06. This crystallises from 
ether in slender, matted needles, melts at 155', is readily soluble in  
ether, alcohol, and hot water, the solution having an acid reac-tion, and 
evolves a distinct pyridine odour when heated with zinc-dust. When 
boiled with concentrated aqueous soda and the solution precipitated 
with hydrochloric acid, it is converted into ethoxy-a-pyridonedi- 
curboxylic acid, [OH : COOH : COOH : OEt = 2 : 3 : 5 : 61, which 
crystallises with 1 mol. HzO in slender needles and melts a t  179" with 
the evolution of carbonic anhydride. w. P. w. 

Aconitic Triamide. By E. HOTTER (Bey. ,  22, 1077-1079; com- 
pare Schneider, Abstr., 1888, 464) .--Acorzitic triarnide, C6H9N303, is 
formed when ethyl aconitate (1 part) is kept for a week with very 
concentrated ammonia. The ethereal salt gradually solidifies to a 
mass of slender needles, which can be purified by washing with strong 
ammonia and recrystallising from water. It is insoluble in absolute 
alcohol, ether, and chloroform, but very readily soluble in hot water, 
the light yellow solution gradually turning green on exposure to the 
air. The moist substance becomes green when kept over sulpburic 
acid, but it can be dried over anhydrous calcium oxide in an  atmo- 
sphere of ammonia without decomposition taking place. When heated 
at 250" it turns brown and is completely decomposed at 260", but 
without melting. The ammoniacal mother-liquors from the triamide 
yield, on acidifying, a small quantity of a compound, probably 
citrazinic acid, insoluble in  water ; if the ammonia employed i n  the 
reaction is not sufficiently concentrated, citrazinic acid alone is 
formed. F. S. I(. 

Substitution of the Methylene-hydrogen- atoms in Benz yl 
Cyanide. By A. ROSSOLYMO (Bey.,  22,1233-1238 ; compare Janssen, 
t h i s  vol., p. 596, and Neure, ibid. ,  p: 597).--Propylbtnzyl cyanide, 
CHPrPh.CN, can be prepared by boiling benzyl cyanide (1 mol.) f o r  
two hours with propyl iodide (1 mol.) and solid caustic soda. The 
mixture is then treated with benzaldehyde and sodium ethoxide to 
convert the unchanged benzyl cyanide into phenylcinnamonitrile, 
from which the product is separated by fractional distillation. It is 
a colourless liquid boiling a t  260-261". 

Propy Zphenylacetic acid, CHPrPhaCOOH, .prepared by heating the 
cyanide a t  180-190" with hydrochloric acid, crystallises from light 
petroleum in small, colourless needles melting a t  51-52'. 
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Benzylpropylbenzyl cyanide, CH?PhCPrPh.CN, prepared by treat- 
ing propylbenzyl cyanide with benzyl chloride and caustic soda as 
described above, crystallises from light petroleum in colourless 
needles, melts at. 63" and boils at 330-340". 

Amylbenzy l  cyanide, C5H,,*CHPh*CN, is a colourless liquid boiling 
at 276". 

Benzylamylbenzyl cyanide,  CH,Ph*CPh (CN)*C5HII, separates from 

HeqZbenzy l  cyanide boils a t  287, heptylbenayl cyanide boils at, 327", 
The last three compounds are 

alcohol in colourless, nodular crystals melting at 73-74". 

and octylhenzyI cyanide boils a t  328". 
yellow oils and do not combine with benzyl chloride. F. S. I(. 

Alkylene-derivatives of Phenylic Ethers. By L. GATTERMANN, 
MATSCH, and EHRHARDT (Ber., 22,1129-1133).-The authors extended 
the Friedel-Crafft reaction to spthese8 from the chlorides of acid 
i*adicles and phenylic ethers, and whilst obtaining the expected ketones 
(acetoanisoil, acetophenetoil, benzanisoil, and the aceto- and benzo- 
derivatives of various a- and B-naphthyl ethers were easily prepared) 
an unexpected reaction was observed. When propionic chloride was 
heated with anisoil and aluminium chloride, scarcely any of the 
expected ketone was obtained, but in place thereof the compound 
CHMe:C( C6H4*OMe)2. This compound forms silky scales, sparingly 
solutde in alcohol and melting a t  100-101". The molecular weight, 
determined by Raoult's method, gave 2.33 and 242, the formula 
wquiring 854. When heated with an acetic solution of chromic 
acid, it yields paradimethoxybenzophenone. With hydroxylamine it 
gives an  oxiirhe melting a t  132-133'. Under like conditions phene- 
toil yields- the corresponding ethyl-derivative, ( C6H4*OEt),:C:CHMe, 
which melts at 76-77", and in other respects is exactly analogous to 
the methyl-compound. When bromine-rapour comes in contact with 
these compounds they at once assume a brilliant violet colour which, 
however, disappears after about half a minute to  reappear on the 
addition of more bromine-vapour. This alternate coloration and 
decoloration continues until the whole mass becomes liquid, when it 
is no longer shown. When bromine is added in acetic acid solu- 
tion, a transient reddish-violet coloration is formed. The dibro- 
mides,  which are the end result of these reactions, are not coloured. 
The formation of these compounds is probably explained by the 
equations :- 

(i,) C6H5*OR + CHzMe*COC1 = OR*C6H4*CO*CH2Me + HCI. 
(ii.) OR.C6H4*CO*CHzMe + C6H6*OR = (C6H4*OR)2C:CHMe. 

Whilst with propionic chloride the reaction took place almost 
entirely in the above direction, with the other acid chlorides it took 
mainly the normal conrse. The authors found, however, that small 
quantities of the corresponding alkylene-derivatives were also formed 
in these cases. Ethylidenedirnethoxyphenyl, CHMe(C6H4*OMe),, formg 
rnicaceous scales melting a t  140", and sparingly soluble in alcohol. 
The ethyl-compound, CHMe(C6H400Et)z, yields micaceous scales 
melting at 142". 

The abnormal direction of the reaction with propionic chloride is 
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probably due to the impossibility of removing from that compound 
the last traces of phosphorous chloride, and the authors have found 
that the addition of a little of this substance determines, with the 
other acid chlorides, the formation of a much larger proportion of the 
alkylene-derivative. L. T. T. 

By A. CLAUS and A.  REH HER (J .  pr. Chem. [2], 39, 
366--373).-In brominating cresolsulphonic acids, any quantity of 
bromine less than 3 mols. to 1 mol. of acid produces a dibromo- 
cresolsulphonic acid ; more than this quantity of bromine yields pure 
tri brom ocr esol. 

niorthodihromo~tacreso~arasulphonic: acid, C7H,Br2S0, (compare 
Abstr., 1888, 280) is best obtained as its potassium salt (1 mol. H20) 
by dropping a glacial acetic acid solution of bromine (26 grams) into 
a solution of the potassium parasulphonate (20 grams) in water 
(600 grams). From this salt, the barium salt (1 mol. H20) is 
prepared, and the free acid then obtained by decomposing the barium 
salt with sulphuric acid, It crystallises in white, lustrous leaflets 
(1 mol. H,O), soluble in hot  water and sparingly in alcohol. The 
anhydrous crystals melt, a t  140" (uncorr.). The copper and cobalt 
salt (each with 4 mols. W20) ,  the silver salt (1 mol. H,O), nickel, and 
lend salts are described. When oxidised, this sulphonic acid yields 
2 : 6-dibromotoluquinone (this ~ o l . ,  p. 38Y), showing that both 
bromine-atoms are in the ortho-position with regard to the hydroxyl- 
POUP. 

The authors have obtained the acid potuss;urn salt of a second meta- 
cresoldisulphonic acid (Em cit.), and are further investigating the 
matker. When it is treated with bromine, the dibromocresolpara- 
sulphonic acid, described above, is obtained; from this fact the 
authors deduce two formulm for metacresoldisulphonic acid, in one of 
which O H  : Me : (SO,H), = 1 : 3 : 4 : 6, and in the other 1 : 3 : 2 : 4. 

By J. BERTRAM and E. GILDEMEISTER (J. pr. Chem. [2], 
39, 349--355).-Eykrnan obtained a phenol which he called 
chavicol from the fresh leaves of Piper betle, but the authors, who 
distilled the dried leaves, obtained a phenol differing from this. The 
leaves yielded 0.5 per cent. of oil, of sp. gr. 1.024 at  15", containing 
70-75 per cent. of a phenol which was isolated by shaking with 
dilute aqueous soda and decomposing the sodium compound thus 
formed with sulphuric acid. 

Retelphelzol, CloHI2O2, is a colourless, highly refractive oil of cha- 
racteristic odour ; it boils a t  254--255", and its sp. gr. is 1.067 at  15". 
It  has the same empirical composition as eugenol, but gives a greener 
colour with ferric chloride ; moreover, pure eugenol boils at  250-251" 
and has the sp. gr. 1.072 at  15". The acetyZ-derivative boils at  
275-277" and solidifies about -YO", melting at -5". The benxoyl- 
derivative crystallises in thin leaflets which melt at  49-50". 

When the acetyl-derivative is oxidised with potassium perman- 
ganate an acid is obtained which is isomeric with acetylvanillic acid 
obtained from the acetyl-derivative of eugenol. Acetylisovnnillic mid, 
C20H1005, crystallises in slender needles or scales, soluble in  water and 

Metacresol. 

A. G. B. 
Betel-oil. 
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melts at  207" ; weak aqueons potash converts it into isovanillic acid. 
This formation of isovanillic acid points to the formula 

C3H,*CsH3(0Me)*OH [C,H, : OH: OMe = 1 : 3 : 41 

for hetelphenol, whilst engenol is [C,H, : OMe: O H  = 1 : 3 : 41, a 
conclusion which is confirmed by the fact that their methyl-deriva- 
tives are identical. 

The portion of the betel-oil not affected by alkali distilled for the 
most part between 250" and 27.5" as a yellow liquid smelling like tea. 
When this  was dissolved in cooled ether and treated with hydrogen 
chloride, needle-shaped crystals separated out after some time. The 
melting point (117-118") of these is identical with that OE a sesqui- 
terpene dihydrochloride, C15Hz1,2KC1. which has been obtained in the 
same way from other oils, such as cabebs and savin. A. G. B. 

Action of Borax on Polyhydric Phenols. By A. LAMBERT 
(Compt. rend., 108,1017) .-Pyrogallol, catechol, and alkaline tannntes 
and gallates when mixed with borax, yield solutions which are acid to 
litmiis and decompose carbonates. No similar result is obtained w i t h  
orcinol, quinol, or resorcinol. It is noteworthy that polghydric 
phenols capable of forming these acid solutions contain two hydroxyl- 
groups which occupy contiguous or " ortho- " positions, whilst those 
which have not this property contain hydroxyl-groups in the meta- or 
para-position. Catechol, for example, forms an acid solution, whilst 
resorcinol and quinol do not. C. H. B. 

Note by ABstractor.-The thermocbemical experiments by Berthelot 
and Werner (Abstr., 1885, 628) have shown that in the case of poly- 
hydric phenols containing two hydroxyl-groups in the ortho-position, 
one of these has an alcoholic and not a phenolic function. This is true 
of pyrogallol and catechol (Eoc. cit.), whilst in resorcinol, quinol, and 
orcinol both the hydroxyl-groups have phenolic functions. It would 
seem, therefore, that in all cases the formation of a conjugated acid 
with borax (see p. 845) is dependent on the presence of an alcoholic 
function. C. H. B. 

Azobenzeneacetoacetamide. By R. LEUCKART and W. HOLT- 
ZA PFEL (Ber., 22,1406-1408) .-Azobenzeneacetorccetamide, C 10H1102N?, 
is formed by passing a current of ammonia through a well-cooled 
alcoholic qolution of ethyl azobenzeneacetoacetate. It crystallises i n  
bright yellow needles, melts at 144.5", and is readily soluble in ether 
and hot alcohol. It is not saponified when heated with aqueous 
potash, but decomposes with the evolution of ammonia and aniline 
when fused with potash. Boiling with zinc-dust and dilute potash 
decomposes it with the evolution of ammonia and formation of 
aniline and acetic acid. Phenylhydrazine does not  react with i t  
unless the two compouitds are heated together at 130" ; under these 
conditions ammonia is eliminated and phenylmetbylpyrnzoloneAzo- 
benzene formed. w. P. w. 
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Azoxytoluenes. By J. V. JANOVSKY (Bey.,  22, 1172-1176 ; com- 
pare Janovsky and Reimann, this vol., p. 392) .--a-Azoxjtoluene (m. p. 
70") and /3-azoxytoluene (m. p. 75") both yield paratoluidine, melting at  
44-45', when reduced with tin and fuming hydrochloric acid in warm 
alcoholic solution. Both compounds have therefore a symmetrical 
constitution ; this fact and their behaviour towards stannous chloride 
in cold alcoholic solution, a reaction which will be further investi- 
gated, proves that their constitution differs from that of azoxybenzene. 

a-BromazolcytoZuane is obtained, together with a compound of the 
formula C28H-nN402Br, when a-nzoxytoluene (1 mol.) is dissolved in 
glacial acetic acid and bromine (1 mol.) gradually added to the soh-  
tion ; after keeping for several hours the product is precipitated with 
water and recrys t allised from alcoho I .  Bromszoxy t oluen e separates 
first in yellow, monosymmetric crystals melting at 93". It is readily 
soluble in acetone, ether, cold alcohol, and light petroleum, and when 
reduced with tin and hydrochloric acid it yields paratoluidine and 
metabromparatoluidine [NH, : Br : Me = 1 : 2 : 41. The compound, 
C2sH2,N40zBr, separates from the alcoholic mother-liquors from the 
bromazoxytoluene in orange-red crystals melting at  63". 

When P-azoxytoluene is treated with bromine under the same con- 
ditions, it yields P-bromazoxytolnene and a compound, Cz8H2-N4OZBr, 
identical with that (m. p. 63") described above. If the glacial acetic 
acid solution is warmed for a long time, the azoxytoluene is decomposed 
arid a bromo-additive product of azotoluene separates in ruby-red 
crystals with a green lustre; this compound is decomposed on ex- 
posure to the air, with liberation of bromine, yielding parazotoluene. 
/j-Bromazoxytoluene crystallises in flat, yellow prisms, melts at  88", 
and is readily soluble in ether, acetone, and light petroleum, but only 
sparingly in alcohol. When reduced with tin and hydrochloric acid 
it yields a hydrochloride melting at  202-203", probably orthobromo- 
paratoluidine hydrochloride, but the base could not be obtained in a 
solid state. 

Nitric acid of sp. gr. 1.4 converts a-azoxytoluene into a mononitro- 
compound, which crystallises in golden prisms melting at  51"; 
P-azoxytoluene. on the other hand, yields red needles melting at  82". 
Fuming nitric acid converts both a- and /3-azox;ytoluene into a yellow, 
crystalline nitro-compound melting a t  195-196". F. S. I(. 

Reduction Products of Metanitroparacetotoluidide. Ry Z. 
BANKIEWICZ (Ber., 22, 1396-1400 ; compare Abstr., 1888, 1184).- 
Azoxyacetamidotoluelze, C1RH20N203, is obtained by reducing metanitro- 
paracetotoluidide with excess of ammonium sulphide solution. It 
crystallises in golden-yellow needles, melts a t  196", and is readily 
soluble in alcohol and aqueous alkalis, but insoluble in water and 
dilute acids. In  addition to this compound, a small quantity of azodi- 
acetumidotoluene, Nz(CsH,Me*NHAc)2 [Me : NHAc : N = 1 : 4 : 31, is 
also formed in the reduction with ammonium sulphide; it is, how- 
ever, best prepared by employing sodium amalgam as the reducing 
agent. It crystallises in slender, orange-red needles and is sparingly 
soluble in hot alcohol, insoluble in water, acids, and alkalis. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

18
89

. D
ow

nl
oa

de
d 

on
 2

5/
10

/2
01

4 
04

:5
7:

36
. 

View Article Online

http://dx.doi.org/10.1039/ca8895600839


866 ABSTRACTS OF CHEMICAL PAPERS. 

Oxyethenyldiamidotoluene, C6H3Me< NH'yMe>O, ---N-- is formed in the 
~ 

reduction of nitroace totoluidide with ammonium sulphide in the cold, 
if care is taken to have the latter free from ammonium hydrosulphide 
and not too concentrated. It crystallises in colourless, anhydrous 
tables, melts a t  232-234" with decomposition, and is soluble in  hot 
alcohol, sparingly soluble in hot water. It is very stable, and under- 
goes no change when boiled with concentrated hydrochloric acid, 
stannous chloride and hydrochloric acid, or alkalis. On distillation 
with zinc-dust it yields ethenyldiamidotol uerie (Hobrecker, this 
Journal, 1875, 173). The hydroc lh - ide ,  CSH,,N,O,HCI, crystallises 
in colourless prisms ; the platinochlom'de, (C,H,,N,O),,H,PtCI,, crys- 
tallises in reddish prisms ; the nitrate crystadlises in needles. 

Boesneck's amidoa,cetotoluidide is a1 so formed in the reduction of 
nitroacetotoluidide with ammonium sulphide ; its pimate, 

NHAc*C6H3Me.NH,,C6H, (~o,),*oH, 
crystallises in stellar aggregates of scales, w. P. w. 

Condensation Products of Amidoacetal. By A. WOHL and 
W. MARCKWALD (Ber., 22, 1353-1362 ; compare this vol., p. 624).- 
Phenylimidazole melts a t  13" ; it gives with many metallic salts pre- 
cipitates which are readily soluble in alcohol and dilute acids, The 
compound obtained with silver nitrate crystallises from dilute alcohol 
in slender, colourless needles, and has the compo~it,ion(C~H,N?)~,AgNO~. 

fiH*NMe 
>C*SH, is obtained by treat- 

ing acetalylamine (1 mol.) with methyl thiocarbimide (1 mol.), and 
boiling the resulting oily acetalylmethylthiocarbamide, 

NHMe*C S*NH*CH,*C H ( OE t) 2, 

with hydrochloric acid or 30 per cent. sulphuric acid for half tm hour. 
It crystallises from hot alcohol or from a mixture of benzene and 
chloroform in colourless plates, melts a t  241-142", boils at about 
280" with partial decomposition, and is readily soluble in water, 
moderately so in alcohol and chloroform, but only sparingly in ben- 
zene, ether, and light petroleum. The hydrochloride can be obtained 
in crystals bypassing hydrogen chloride into a chloroform solution of 
the base ; it is very deliquescent. The platinochloride, (C4H6N2S),Pt~Cl,, 
is a red, the nzcrochloride, C4H6N2S,A~C13, a deep purple, cryst,alline 
compound. The silver compound, C4H5N2SAg, is colou rless. Mercuric 
nitrate produces a white, lead acetate a yellow, and copper sulphate a 
greyish-blue precipitate. The methiodide,  C4H6N,S,MeI, prepared by 
treating the mercaptan with methyl iodide in chloroform solution, 
crystallises in colourless needles, melts at  148", and is readily soluble 
in water but only moderately so in alcohol, and insoluble in all other 
solvents. 

M e t  h y limidazo ly kaercap tan, CH--N 

CH*hTMe 
Hethylimidazolyl methyl sulphide, I I >C*SMe, prepared by CH-N 
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decomposing the methiodide with alkalis, is a colourless, mobile, 
strongly alkaline liquid boiling a t  225" (uncorr.) ; it is miscible with 
water, alcohol, and etber, but only sparinqly soluble in dilute alkalis. 
It gives crystalline, reddish-yellow precipitates wi th  platinic and auric 
chlorides ; the nitrate is crystalline. The snethiodide (suZpphiniuw 
iodide) ,  C6HBN,S,MeI, crystallises in  colourless needles, melts at, 173'. 
and is readily soluble in water and moderately so in alcohol, but 
insoluble in all other solvents. It is not decomposed by cold alkalis, 
bu t  on warming, mercaptan is liberated. 

The nitro-compound, Ct,H,NzS*NO,, is precipitated in crystals when 
methylimidazolyl methyl sulphide is hoiled with dilute nitric acid, the 
solution evaporated t o  a syrup and mixed with water. 'It crystallises 
from hot dilute acids in small, yellow needles, melts at 85", gradually 
turns red on exposure to the air, and is readily soluble in  alcohol, 
ether, and moderately strong acids, bnt only sparingly in cold water. 
The pZatinochZoride, ( C5H,N$3.N02),,H2PtCI,, forms yellow crystals, 
melts a t  197" with decomposition, and is readily soluble in water but 
only sparingly in alcohol. The awrochloride is a yellow, crystalline 
compound, soluble in alcohol. 

The compound (m. p. 115-116") obtained in like manner from 
phenylimidazolyl methyl sulphide (7oc. cit .), and described as a sulphone, 
is in reality a nitro-compound analogous to the above. 

CH;NMe 
- 

Methylimidazole, I I >CH, prepared by digesting methyl- CH-N 
imidazolylmercaptan with dilute nitric acid, malts a t  - - 5 O ,  boils a t  
193-194", and is identical with methylglyoxaline (Wallach., Abstr., 
1882, 821). The last-named compound has, therefore, the constitu- 
tion assigned to it by Japp (Trans.. 1853, 1). The hydrochloride is 
crjstalline, but very deliquescent. The natrnte crystallises from water 
in coiourless prisms. The picratp, C,H6Nz,C6H3N307, crystallises i n  
small, golden needles, melts at 158", and is sparingly soluble in 
water, alcohol, and ether. The platinochloride softens at 173-175", 
melts a t  187" with decomposition, and is moderately soluble (7.02 
per cent. a t  13") in water. The aurochloride, CJ3,N2,HAuC1,, is a 
yellow, crystalline compound melting at 118-120". The mercuro- 
cyanide crystallises in long, colourless needles, melts at 118", and is 
readily soluble in  alcohol and moderately so in water. F. S. K. 

Constitution of Primuline. By W. PFTTZINGER and L. GATTER- 
YANN (Ber., 22, lOG3--1068).-Green (Trans., 1889, 233), has 
assigned to  dehydrothiotoluidine the constitution 

N'CH 
C6H3Me<1S->C6H3*NH2, 

but the authors are of opinion that it has the constitution 

C6H3Me<z>C*C6H4*NH2, 

and for ihe following reasons : When dehydrothiotoluidine is diazo- 
tised in  boiling alcoholic solution (compare this vol., p. 602) i t  yields 
a compound, melting at 122-123", which has the constitution 
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C6H,Me<S>CPh, N as is proved by the fact that it is identical with 
the substance obtained from benzoic chloride and parametamido- 
thiocresol. (Compare Hess, Abstr., 1881,596.) This same compound 
(m. p. 122-123") can also be prepared by oxidising thiobenzotoluidide 
with alkaline potassium ferricyanide solution, so that there is no doubt 
that it has the above constitution. Moreover, when benzenylamido- 
thiocresol is fused with potash, it is decomposed into benzoic acid 
and amidothiocresol ; the latter was converted into the diazosulphide, 
and the resulting compound was found to be identical with the sub- 
stance C6H4Me<N>N, prepared by Jacobson and Ney (this ToI., 
p. 772). When dehydrothiotoluidine is fused with potash, it yields 
amido benzoic acid and amidothiocreqol, a decomposition which is in 
accordance with the author's constitutional formula. 

Primuline-base (1 part) was heated with potash (2.5 parts) at  
250-270" until the melt was completely soluble in water, the alkaline 
solution was then strongly acidified with hydrochloric acid and treated 
with sodium nitrite until the solution gave the starch and potassium 
iodide reaction. A considerable quantity of a yellow, crystalline com- 
pound was precipitated, and the filtrate contained a diazo-compound, 
which gave a yellowish-red dye with &naphthol, and was, therefore, 
an amido-acid, most probably paramidobenzoic acid. The precipitate 
consisted of a portion soluble in sodium carbonate, most probably 
phenylenediazosulp hidecarboxylic acid, and an insoluble portion which 
was proved to be the diazosulphide referred to above. 

The authors give two possible formdm for the primuline-base, the 
constitution of which they are engaged in proving. 

History of Primuline. By L. GATTERMANN and P. JACOBSON 
(Bey . ,  22, 1372-1374).-A reply to Green (Ber., 22,968), defending 
the authors' claim to the right to investigate the nature of dehydro- 
tbiotoluidine and primuline. The authors states that in Green's first 
paper (J. SOC. Chem. Ind., 1888, 179) no mention is made of the 
source or nature of primuline, except that it is a salt of an amido- 
acid, and that the method of preparation of dehydrothiotoluidine was 
made known not by Green but by Dahl & Co., in the German patent 
No. 35,790 (compare Jacobson, this vol., p. 498 ; Gattermann, ibid., 

Substances which form Coloured Compounds with Mor- 
dants. By S. v. KOSTANECKI (Ber., 22,1347-1353; compare Abstr., 
1888, 274; this vol., p. 137).-Nitropyrocatechol [(OH), : NO, = 
1 : 2 : 31 gives with alumina mordants orange shades similar to  
those obtained with nitropyrogallol, whereas the isomeric compound 
forms bright-yellow compounds. The property of' forming coloured 
compounds depends, therefore, in the case of dihydroxy-derivatives, 
on the relative position of the two hydroxyl-groups, and not on that 
of the chromophore. 

Anthraquinoneoxime [0 : NOH = 1 : 41 does not form colonred 
compounds with mordants ; phenanthraquinoneoxime [ 0 : NOH = 

S 

F. S. I(. 

p. 602; also Green, Trans., 1889, 228). w. P. w. 
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1 : 21, on the other hand, forms coloured precipitates with metallic 
salts. Reteneyuinoneoxime [O : NOH = 1 : 21 forms green com- 
pounds with iron mordants. 

Orthonaphthalenedioxime colours iron and cobalt mordants brown, 
but the isomeric para-compound has no tinctorial properties. Para- 
benzenedioxime is withont action on metallic salts, but benzenetetr- 
oxime (adjacent) gives brownish-black compounds with iron 
mordants. 

Orthhydroxyoximes, such as dihydroxyquinonedioxime 
[(NOH), : (OH), = 1 : 4 : 2 : 51 

rind hydroxynaphthnquinoneoxime [NOH : O H  : 0 = 1 : 2 : 31 (com- 
pere this vol., p. 887), form colouring matters with mordants, but 
a-nitroso-a-naphthol [O : NOH = 1 : 41 and juglonemonoxime 
[0 : XOH = 1 : 41 have no tinetorial properties. 

Many orthhgdroxyquiriones, for example orthhydroxynaphtha- 
quinone [02 : O H  = 1 : 4 : 21 and hydroxyjuglone, form slightly 
coloured compounds with mordants, but the rule is not a general one. 
Orthhydroxythymoquinone, for  instance, and juglone do not dye 
mord anted materials. 

Dihydroxyquinone YO, : (OH), -= 1 : 4 : 2 : 51, chloranilic acid, 
nitranilic acid, and rhodixonic acid all yield colouring matters with 
mordants. F. S. I(. 

The Theory of Dyeing. By E. RNECHT and 3. R. APPLEYAPD 
(Ber., 22, 1120-1 125).-The property of a snlphuric acid solution 
of wool to precipitate intensely coloured lakes from solutions of coal- 
tar colours (Knecht, this vol., p. 49), is due to the presence of lanu- 
ginic acid (this Journal, 1871, 381). The authors have re-examined 
this substance, which is best obtained by dissolving wool in a strong 
solution of barium hydroxide and precipitating with lead acetate. 
Lanuginic acid forms a dirty-yellow, non-deliquescent mass. (The 
deliquescent character of ChamFisn's acid was probahly due to its 
still containing traces of nitric acid.) At 100" it becomes soft and 
plastic, and at  a higher temperature swells, turns brown, and gives 
off an odour of burning wool. Champion ascribed the formula 
C19HmN,0,, to lanugiaic acid, but the authors find that it contains 
3 per cent. of sulphur. I t  is soluble in water, sparinglyso in alcohol, 
insoluble in ether. Its solution precipitates colouring matters in the 
form of intensely coloured lakes, most of which melt below 100". 
Tannic and chromic acids, end the oxides of most of the heavy metals, 
are also precipitated by it. If has the cbaracteristics of a proteid, 
does not coagulate, and shows the characteristic reactions with 
Millon's reagent and with phosphomol\ bdic acid. Its analysis gives 
the percentage composition C = 41-63, H = 7.31, N = 16.26, 
S = 3.35, 0 = 31.44. 

Experiments made to determine the maximum quantities of various 
dyes taken up  by wool gave the following results in percentages of 
the weight of wool taken:-Picric acid, 13.3 per cent.; naphthol- 
yellow s, 20.8 per cent. ; tartrazine, 22.6 per cent,. ; crystal-violet, 
8.4 per cent. Taking picric acid as the unit, these numbers corre- 

The picrate forms a light-yellow powder. 

VOL. LVI. 312 
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spond almost exactly with the molecular proportions 1 : I : 2.: +. The 
authors conclude that when an excess of colouring matter 1s used, it 
forms a definite chemical compound with the wool-fibres. The lann- 
giiiic acid probably exists in combination in the wool-fibres, and when 
a mordant is added in  the process of dyeing, takes the metallic oxide, 
whilst the acid of the mordant goes to the basic park of the wool- 
fibre, and the lanuginate formed then combines with the colouring 
matter added to produce a coloured la,ke. 

Amidomercaptan. By S. GABRIEL (Rer.. 22,1137-1139).-The 
best method for the preparation of bromethylphthalimide, 

C,H,O IN. C2H4Br, 
is to mix potassium phthalimide (100 grams) with a large excess of 
ethylene bromide (300 grams instead of 100 grams) and heat the 
whole for ahout seven hours, so that the bromide is kept constantly 
boiling vigorously, and afterwards to remove the excess of bromide 
by distilling it off in a current of steam. The yield is then about 
73 per cent. of the theoretical. 

When bromethylphthalimide and potassium hydrosulphide are 
heated together under pressure a t  loo", mercaptophthnliinide, 
C6H4:C2O2:CH2*CH2*SH, is formed. It is soluble in alcohol, ether, 
and cliloroforrn, crystallises ir: colourless scales, and melts at 75-77". 
When heated a t  200" with concentrated hydrochloric acid, i t  yields 
amidom ercaptan hydrochloride, S H G  H2*C H2*N H,, HCl, which forms 
colourless crystals melting a t  70-72". 

Small quantities of the corresponding disulphide seem also to be 
formed with the mercaptophthalimide. L. T. T. 

By A. JEAN- 
RENAUD (Ber., 22, 1270-1884) .-Hydroxamic acids can be conve- 
niently prepared by treating ethereal salts with hydroxylamine in 
alkaline solution. 

Benzhydroxamic acid is best prepared by adding sodium ethoxide 
(1 mol.) ko an alcoholic solution of hydroxylnmine hydrochloride 
(1 mol.), filtering from the precipitated sodium chloride, and treating 
the filtrate with ethyl benzoate (1 mol.) and sodium ethoxide (1 rnol.). 
Crystals of sodium benzhydroxamate separate from the soh  tion, 
together with the gelatinous additive compound of ethyl benzoate and 
sodium ethoxide ; after removing the latter by washing the precipitate 
with alcohol, the residual sodium salt is dissolved in water, decom- 
posed with hydrochloric acid, and the acid recrystallised from alcohol. 
I f  the  sodium salt is washed carefully, the product contains no dibenz- 
hydroxamic acid, and only traces of benzoic acid. The yield is above 
40 per cent. of the theoretical quantity. 

Attempts to pinepare dihydroxamic acids from ethyl phthalate and 
ethyl snccinate by this method were unsuccessful. 

Sa7ii ylhydroxamic acid, OH*C6H4-C0.NH*OH, is obtained by treat- 
ing methyl salicylate with a slight excess of hydroxylamine hydro- 
chloride and of soda in aqueous solution, and, after several hours, 
acidifying with hydrochloric acid. Neither potash nor yet too larye 
an excess of soda should be employed. It crystallises in colourless 

L. T. T. 

Action of Hydroxylamine on Ethereal Salts. 
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needles, turns reddish on exposure to the air, melts at 169", and sub- 
limes when carefully heated, but decomposes a t  a temperature slightly 
above its melting point. It is sparingly soluble in cold water, but 
more readily in alcohol, ether, and hot water. Ferric chloride pro- 
duces in aqueous solutions a reddish precipitate, which dissolves in 
excess, forming a reddish-violet solution ; on adding more ferric 
chloride, the colour changes to deep-red. This reaction seems to Le 
common to all monohydroxamic acids. Aqneous solutions of the acid 
impart s reddish colora,tion to paper and to the skin. In neutral solu- 
tions, silver nitrate, lead acetate, mercuric chloride, zinc sulphate, and 
cadmium sulphate produce colourless, copper and nickel sulphates 
green precipitates. The lead salt, (C,H,0,N)2Pb + 4H,O, loses its 
water a t  110-1 15 O .  

Salicylhydroxamic acid can also be prepared by treating the ethyl 
or methyl ether of ethyl salicylate with hydroxylamine as described 
above, but hydroxylamine has no action on salicylic acid nor on ethyl 
meta- and pars-hydroxybenzoate. 

a - A l l d r ~ y - ~ - p L ~ p h t l ~ ~ ~ d r o x a m i c  acid, OH*CI,H,*CO.NH-OH, is best 
prepared by treating finely-divided methyl a-naphthol-/I-carboxylate 
with a cold, strongly alkaline solution of hydroxylamine hydrochloride. 
The solution is kept for some days and shaken frequently, then filtered, 
the filtrate acidified with hydrochloric acid, and the precipitate again 
treated with hydroxylamine in alkaline solution ; finally, the filtered 
solution is acidified, extracted with ether, and the acid purified by 
recrystallising from ether. It is thus obtained in colourless, micro- 
scopic crystals, which quickly turn brown ; it begins to decompose at 
16@", melts at 174", and is very sparingly soluble in water, but readily 
in alcohol and ether. I t  dissolves in alkalis and ammonia, forming 
green solutions, from which green sal ts gradually sepamte. Aqueous 
solutions give a violet coloration with ferric chloride, and in neutral 
solutions most metallic salts produce sparingly soluble precipitates. 

~-Hydroxy-a-naphthhydrozamic acid is prepared by treating methyl 
p-naphthol-a-carboxylate with a cold, strongly alkaline solution of 
hydroxylamine hydrochloride, keeping for  12 hours, after which time 
solution is complete, precipitating with acids, and treating the pre- 
cipitate with hydroxylamine in ammoniacal solution. It is a yellow, 
amorphous compound, melts at 178" with previous decomposition, and 
is readily soluble in alcohol, but only sparingly in water and ether. 
Aqueous solutions give a violet coloration with ferric chloride, and in 
ammoniacal solutions most metallic salts produce precipitates, either 
immediately or after some time. 

Nethyl p-naphthol-p-carboxylate does not yield a hydroxamic acid 
when treated with hydroxylamine as described above or under modi- 
fied conditions. 

Dihydroxyt erephthaldih y droxam ic acid, C6H2 (OH), (CO*NH* OH) + 
2H20, is obtained, together with tetrahydrodihy droxytereph th  alic 
acid (see below), when ethyl dihydroxyterephthalate (ethyl quinone- 
hydrodicarboxylate) is dissolved in a quantity of soda cxactly sufficient 
for complete solution, and treated with excess of an aqueous solution 
of hydroxylamine hydrochloride. The dihydroxyterephthaldihydrox- 
amic acid crystallises from the solution after a short time, and the 

3 r t 2  
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mo ther-liquors contain the te trah ydrod i h ydroxyterep hthalic acid, 
which is precipitated on adding dilute hydrochloric acid. It crystal- 
lises in well-defined hexagonal prisms, which lose their water over 
sulphuric acid, begin to turn brown at 165", and are completely 
decomposed at 260". It is moderately easily soluble in all solvents, 
and in aqueous solutions ferric chloride produces a bluish-violet colora- 
tion, which becomes dark-green on adding excess of the reagent. It 
forms sparingly soluble salts with many metals; the silver salt is 
quickly reduced. When warmed with dilute hydrochloric acid, it is 
quickly converted into quinonehydrodicarboxylic acid, but i t  is repre- 
cipitated unchanged on adding acids to the alkaline solution. 

Tetrahydrodihydroayterephthnlic acid,  c6H6(oH)2(cooH)2, crystal- 
lises in yellowish-brown prisms, begins to decompose at 179", melts at 
189-191" with complete decomposition, and is sparingly soluble in 
cold water but very readily in aleohol and athcr. Aqueous solutions 
give a brown coloration with ferric chloride, and in  neutral solutions 
most metallic salts produce crystalline precipitates. The ammonium 
salt, C,H,(OH),(COONH4),, erystallises in yellowish needles. The 
barium salt, C6Hs( ()EL),( C 0 0 ) 2 B ~ ,  prepared by precipitating an 
ammoniacal salt of the acid with barium chloride, is a colourless, 
microcrystalline powder. The silver salt, C,H606Ag4 + 2H,O, crys- 
tallises from water i n  long, colourless needles. The ehhyl salt is 
identical with the ethyl hydroqninonetetmhydrodicarboxylate (m. p. 
12S0) which was pyepared by Hantzsch and Zeckendorf (Ber., 20, 
2801) from the hydrate of ethyl quinonehydrocarboxylate ; the acid 
itself is isomeric with the acid obtained by Hermann by decomposing 
ethyl succinosuccimte with alkalis in  absence of air. 

Attempts to prepare a hydroxamic acid from ethyl dichlorohydro- 
quinonedicarboxylake were unsuccessful. 

Ethyl quinonedioximecarboxy 1 ate, C6& (NOH),*COOEf, is formed 
when ethyl succinosuccinate is dissolved in very diliite soda, mixed 
with hydroxylamine, and the solution kept for about an hour out of 
contact with air ; on acidifying the well-cooled solution with hydro- 
chloric acid, light-yellow crystals are precipitated. It crystallises 
from hot water in almost colourless prisms, begins to melt at 760", 
and explodes a t  a higher temperature. 1% is identical with the com- 
pound obtained by Baeyes by treating ethyl succinosuccinate with 
hydroxylamine in neutral solution, so tllat ethyl succinosuccinate 
does not form an oxime. F. S. E. 

Action of Hydrogen Peroxide on Phenylthiocarbamide. 
By D. S. HECTOR (Ber., 22, 1176--1180).--Diar~ilidoorthodiaxothiole, 

C(NHPh):r, is obtained when phenjlthiocarbamide (5 grams), '<C (NHPh):N 
dissolved in  hot dilute alcohol and a few drops of hydrochloric acid, 
is treated with a 3 per cent. solution of hydrogen peroxide (40-50 
grams) in small portions at a time. The solution is filtered from the 
separated sulphur (about 5 grams), neutralised, and the precipitate 
recystallised f rom boiling alcohol, from which it separates in colour- 
less needles. It is readily soluble in  glacial acetic acid and hot 
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alcohol, but only very sparingly in cold alcobol and benzene, and 
insoluble in water ; it dissolves readily in mineral acids, but is repre- 
cipitated on adding alkali. When boiled with a solution of silver 
nitrate, no separation of silver sulphide occurs, but when treated with 
zinc and hydrochloric acid in alcoholic solution, hydrogen sulphide is 
evolved, and on adding water an oil is precipitated. The hydrochloride 
and the sulphate are very readily soluble in water, and could not be 
obtained in crystals. The nitrute, C1,HF,2N,S,HN03, separates from 
water in nodular crystals. The platinockloride, C14H12N4S,H2PtC16, is 
a crystalline salt, insoluble in water and alcohol. 'l'he dichrornate is in- 
soluble in water arid alcohol. The picmte separates from alcohol in 
yellow crystals. The silver nit.rate-derivative, CI4Hl2NPS,AgNO3 + 
H,O, prepared by boiling an  alcoholic solution of the base with silver 
nitrate, forms small, granular crystals, and is very sparingly soluble 
in hot alcohol ; it decomposes on exposure to light, and explodes when 
heated. Mercuric chloride also gives a colourless insoluble com- 
pound. The ucetyl-derivative, ClAH,,N4YAc, prepared by dissolving 
the base in acetic anhydride, crystallises in shining needles melting 
a t  233". The benzoyl-derivative, (I14H1,N4SBz, obtained by boiling the 
base with benzoic chloride, cry stallises in colourless plates melting a t  
238'. The nitroso-derivative, ClrH,1N4S*N0, separates as a green 
powder when a dilute hydrochloric acid solution of the base ( I  mol.)? 
is treated with an aqueous solution of potassium nitrite (1 mol.). Itl 
turns yellow when dried, is  insoluble in water and alcohol, and 
explodes when heated. 

Dianilidoorthodiazot7LioZe cyanide, I $ 1 , separates when 

cyanogen is passed into a warm alcoholic solution of the base. It 
crystallises from alcohol, in which it is moderately easily soluble, in 
moss-like needles, and dissolves in dilute hydrochloric acid, but is 
reprecipitated on adding alkalis. 

N:C*NPh*C:NH 

N:C*NPh.C:NH 

P. S. I(. 

Disalicaldehyde. By W. P. BRADLEY (Bey., 22, 113&1137).- 
When bromiiie acts on disalicaldehyde, mono- and di-bromosalic- 
aldehydes are formed together with a dibromodisalicaldehyde, 
C,H102Br,. The latter crystnllises in needles, is insoluble iu alkali, 
soluble in a mixture of alcohol and ether, and melts a t  165-166". 
Monobromosalicitldehyde melts a t  104 -105': the lower melting 
point hitherto given being due to the presence of impurities. 

Cyanacetophenone and its Derivatives : Synthesis of 
a-Ketonic Acids. By A. HALLER (Compt. rend., 108, 1116-1118). 
-When an  alcoholic solution of cyanacetophenone neutralised with 
sodium hydroxide is mixed with the theoretical quantity of diazo- 
benzene chloride, and the product is washed and crystallised from 
alcohol, azobenzenecycLnacetopherloiie, COPh.CH( CN)*N2*Pti, is ob- 
tained in long, silky, yellow needles, insoluble in cold water, and 
almost insoluble in cold alcohol, but soluble in boiling alcohol and in 
alkalis ; it melts at. 135.7O. 

L. T. T. 
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OrthomethyZcyanacetop7~enone, C6H,&fe*CO*C'liT,*CN, obtained by the 
decomposition of ethyl orthotoluylcyanacetate (Abstr., 1888, 1298), 
crystallises in modified rhombic prisms which melt a t  74.4", and are 
soluble in alcohol and in alkalis, but do not dissolve in light petro- 
leum. With  diazobenzene chloride, i t  yields azobenzeasorthomethylcyan- 
acetopherbone, C6H4Me*CO-CH( CN)*Nz*Ph, which forms small, yellow, 
rbombic crystals, melts a t  124*7", and dissolves in boiling alcohol, 
ether, and alkalis. With sodium hydroxide it yields a derivative 
which crystallises in yellow silky needles or in yellow plates. 

If orthoniethylcyanacetophenone is dissolved in  cold absolute 
alcohol saturated with hydrogen chloride, and is allowed to remain 
€or some time, it yields slender needles of the hydrochloride of an 
ethereal imido-derivative, C6H,&'e*C O*CHz*C (OEt) :NH,HCl. When 
this compound is treated with aqueous ammonia, it yields the free 
imido-derivative, which crystallises from alcohol i n  prisms or rect- 
angular tables melting a t  l l6*3", and soluble in alcohol and ether, 
b u t  insoluble in alkalis. When boiled with dilute alcohol very 
slightly acidified with hydrochloric acid, it splits up into ammonium 
chloride and ethyl orthotoluoylacetate, which separates as an oily 
liquid when the product is diluted with water. It has an odour 
similar to  that of its lower homologue, ethyl benzoylacetate, aud is 
slightly soluble in alkalis. With ferric chloride, it gives a violet 
coloration. 

The reactions which produce ethyl benzoylacetate and the toluoyl- 
acetate constitute a general method for the preparation of the 
a-ketonic acids. C. H .  B. 

Preparation of Benzoic Acid. By A. STARTTNG (Arch. Pharm. 
[3], 27, 410--411).-The subliming vessel is a copper or brass pan, 
3 inches in  diameter and 2 inches deep, which is carefully fitted into 
the bottom of a wooden box, 23 feet long by 1 foot wide, and 1 foot 
deep, either smoothly planed inside or lined with glazed paper. 
The lid and joints of the box are made tight f rom the outside. A 
disc of pasteboard is hung 2 or 3 inches above the pan to prevent the 
sublimate from falling back into it. The pan is charged with 
35 grams of powdered gum benzoin, and heated for  about four hours 
by means of a small spirit-lamp. The pan is charged a dozen times 
or more before the box requires emptying. The yield is found to bc 
about 25 per cent. of an  acid shGwing only the faintest trace of 
yellow colour. J. T. 

Pentmethylbenzoic Acid and Durenecarboxylic Acid. By 
0. JACOBSEN ( B e r . ,  22, 1215-1224; compare this vol., p. 40).- 
Prehnitenedicarboxylic acid,  C&hd(COOH)z [(COOH), = 1 : 21, is 
obtained when hexamethylbenzene (20 grams), dissolved in benzene 
(60 grams), is boiled for two days with nitric acid (2000 grams; 
1 vol. acid of sp. gr. 1.4 to 5 vols. water). The acids are extracted 
from the supernatsnt benzene by shaking with ammoniuni carbonate, 
treated with t in and hydrochloric acid to  free them from nitro- 
compounds, and the prehnitenedicarboxylic acid distilled with steam. 
I t  crystallises from hot water in small needles, and from alcohol in 
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compact prisms, melts a t  249", and is readily soluble in  alcohol, ether, 
and benzene, but only very sparingly in cold wat8er. When heated 
with lime, it yields pure prehnitene. The barium salt, C6Me4(COO),Ba 
+ 2H20, is readily soluble. 

Mellityl chloride, C6Me,*CH2C1, is best prepared by gradually heat- 
ing hexamethylbenzene (40 grams) with phosphoric chloride (50 
grams) at 140", and repeatedly recrystallising the residue from 
alcoholic ether, from which i t  separates in long, rhombic plates. It 
melts at 99", boils at  about 285" with partial decomposition, and is 
very readily soluble in ether, benzene, liglit petroleum, and chloro- 
form, biit only sparingly in alcohol. 

MeZZifyl acetate, c6 51e5*CH,*OAc, prepared by heatiiig a glacial 
acetic acid solution of the chloride with potassium acetate, crystallises 
from well-cooled alcohol in small plates or  prisms, melts at 85", boils 
a t  about 310", and is very readily soluble in ether, acetic acid, and 
warm alcohol, but insoluble in  water. 

Mellityl alcohol, C6Me5*CH2*OH, crystallises from alcohol in  large. 
quadratic prisms, melts a t  160.5", and is insoluble in water. When 
oxidised with chromic acid or dilute nitric acid, it yields polybasic 
acids, a n d  in the latter case resinous nitro-compounds as well. 
When treated with potassium permanganate, it is conipletely 
destroyed. 

Methyl pentamethylphenyl ketone, C6Me,.COMe, is obtained by adding 
a solution of peiitametbylbenzene (70 grams) in acetic chloride 
(50 grams) to  a well-cooled mixture of aluminium chloride (75 grams) 
and carbon bisulpbide in the coiirse of about an hour, pouring the whole 
into a large volume of water, and distilling the precipitated ketone 
with gteam. It cryntallises from alcohol in nacreous plates, melts at 
85", boils at 285-286", and is readily soluble in alcohol, ether, chloro- 
form,  and glacial acetic acid. 

Pentamethylphenylglyoxy Zic acid, C6Me,.CO*COOH, is prepared by 
adding aluminium chloride (15 grams) to a warm solution of penta- 
nretliylbenzene (50 grams) in ethyl chloroxalate (40 grams), and 
warming for  about an hour. The product is carefully treated with 
water, the precipitated ethereal salt washed with warm, dilute hydro- 
chloric acid, hydrolysed by shaking with warm soda, and the alkaline 
solution separated. The sodium salt, which crystallises from the 
cold solution, is purified by repeatedly recrystallising, and is then 
decomposed with hydrochloric acid. Pentame thylphenylglyoxylic acid 
can also be obtained by oxidising methyl pentamethylphenyl ketone 
with cold potassium permanganate. It crystallises from warm, dilute 
alcohol in yellow prisms, melts at 122", and is readily soluble in 
alcohol, ether, chloroform, glacial acetic acid, and carbon bisulphide, 
and moderately easily in  hot, but only very sparingly in cold water. 
When a cold modeyately concentrated solution of the sodium salt is 
treated with hydrochloric acid, the whole solidifies to a colourless 
mass, but after a few minutes liquefact,ion ensues, and compact yellow 
crystals separate from the solution. If the acid is precipitated from 
a cold dilute solution and kept in the dark, it remains colourless tor 
days, but on exposure to the light it turns yellow ; the yellow crystals 
are also obtained when warm solutious of the sodium salt are acidified. 
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The sodizcm salt, C,,HI,03Na + 3H20, crystallises in colourless, 
nacreous plates, and gradually turns yellow on exposure to light ; it 
is very readily soluble in boiling water, and moderately so in the 
cold, but only very sparingly in dilute soda. The bal-iuna salt, 
(C13H,503)2% + 5H20, forms nodular crystals, and is only very 
sparingly soluble in cold water. The copper salt, C13H1503)2Cl~ + 
5H.,0, crystallises in needles, and is readily soluble. The silver salt 
and the bad salt are almost insoluble. 

Attempts to obtain pentamethylbenmic acid from the ketone and 
ketone acid were unsuccessful. Potassium permanganate or chromic 
acid first converts the ketone into the acid, and then oxidises i t  com- 
pletely. 

Mercwy dipentamethylphenyl, Hg( C6Mei)?, was obtained by treat- 
ing bromopentamethylbenzene with sodium amalgam. It is almost 
insoluble in alcohol, and only very sparingly soluble in ether, but it 
dissolves freely in hot xylem, from which it crystallises in small 
prisms melting at  266'; it distils a t  a higher temperature with 
partial decomposition. 

Pentamethylbenzoic acid, C6Me,*C00H, can be easily prepared by 
mixing pentamethylbenzene (70 grams) with carbonyl chloride 
(50 grams j, cooled to  -lo", gradually adding aluminium chloride 
(5-10 grams) ,  and keeping the mixture at  a temperahwe below 0" 
for two weeks. The whole is then exposed to moist air for  some 
time, treated with water, warmed with soda, the alkaline solution 
separated and acidified with hydrochloric acid. It is almost insoluble 
in cold water, and crystallises from boiling water in slender needles ; 
it separates from hot 70 per cent. alcohol, in which it is readily 
soluble, in long, thin prisms, melts at  210*5", is volatile with steam, 
and distils without decomposition when heated carefully. When 
heated at  200" with fuming hydrochloric acid, or when distilled over 
lime, it is converted into pentstmethylbenzene. The calcium salt, 
(ClzHlaOz)zCa, is rather sparingly soluble in cold water, and crystal- 
lises in small, compact, well-defined prisms, The barium salt, 
(+ 2H20), is much more readily soluble in warm water, and crystal- 
lises on cooling in long, thin plates. The methyl salt, Cl2Hl50,Me, 
prepared by passing hydrogen chloride into a methyl alcoholic solution 
of the acid, crystallises from ethyl and methyl alcohol, in which it is 
readily soluble, in large plates, melts a t  67.5", and boils at  299-300" 
(thermometer entirely in vapour). It is not acted on by boiling con- 
centrated alcoholic potash, but when heated therewith at 200-290" i t  
is quickly hydrofysed. 

The amide, C6Me,*C0.NH2, prepared by treating pentamethyl- 
benzene with carbamide chloride and aluminium chloride in carbon 
bisulphide solution, crystsllises from alcohol in rhombic plates, melts 
at  206", and is almost insoluble in cold, and only spmingly soluble in 
hot water. It is very slowly acted on by strong boiling alcoholic 
potash, but it is converted into pentamethylbenzene when heated at  
above 150" with concentrated hydrochloric acid. The nitrile, 
C6Me5-CN, can be easily obtained by heating the acid with lead thio- 
cyanate. It crystallises from alcohol in long needles, melts at  170", 
boils a t  294-295" (compare Hofmann, Abstr., 1885, 112Y), and is 
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insoluble in water. It is not acted on by alcoholic potash even a t  
220", but when heated at 220-230" with concentrated hydrochloric 
acid, it is quickly decomposed into ammonia, pentamethylbenzene, 
and carbonic anhydride. 

Pentamethylbenzoic acid dissolves in cold sulphuric acid, forming 
a colourless solution; on keeping for some time a t  the ordinary tem- 
perature, carbonic anhjdride and sulphurous anhydride are evolved, 
and the solution gradually becomes reddish-jellow, but even after 
8 to 14 days a large quantity of acid is unchanged. If the solution 
is poured into water and the precipitate treated with sodium car- 
bonate, there remains a brown substance, consisting of hexamethyl- 
benzene and coloured compounds of higher melting point. The 
former can, with difficulty, be obtained in a pure state by distilling 
under diminished pressure and recrystallising from a mixture of 
toluene and alcohol. The sulphuric acid solution contnins prehnitene- 
sulphonic acid. Pentamethylbenzoic acid is also decomposed by a 
cold mixture of nitric acid and sulphuric acid ; carbonic anhydride is 
rapidly evolved, and dinitroprehnitene (m. p. 178") and the resinous 
decomposition products of hexamethylbenzene are formed. 

Durenecarboleylic acid, CsHMe,.COOH, can be prepared by treating 
durene with alumiuium chloride and carbonyl chloride, and deconi- 
posing the resulting chloride as described above. It crystallises from 
dilute alcohol in large plates, melts a t  172", and is very sparingly 
soluble in cold, but rather more readily in hot water. It is volatile 
with steam, and when carefully heated can be distilled without 
decomposition. When heated a t  200-22G" with concentrated hydro- 
chloric acid it is decomposed into durene and carbonic anhydride. 
The acid (m. p. 180") obtained by Meyer and Ador (Juhresb., 1879, 
562) by oxidising durylbenzoyl with potassium permanganate, is pro- 
bably identical with the acid described above, but the durenecarb- 
oxylic acid (m. p. 109") obtained by Claw and Foecking (Abscr., 
1888, 276) cannot be identical with this compound. The calcium salt, 
(C,,H,302)2Ca, crystallises in short, compact prisms, and is sparingly 
soluble in both hot and cold water. The barizuu salt, ( +4H20), is 
moderately soluble in hot water, from which it crystallises in small 
plates. The methyZ salt, CllH,302Me, crystallises from alcohol in 
plates, melts a t  59", and boils a t  268-269". It is hardly acted on a t  
all by  boiling alcoholic potash, but when heated therewith a t  210" it 
is quickly hydrolysed. The nitriZe, CsH&le4.CW, prepared by distil- 
ling the acid with lead thiocyanate, crystallises frum alcohol, in which 
i t  is very readily soluble, in long needles melting at 76-7i". It is 
not acted on by concentrated hydrochloric acid a t  temperatures below 
210", but at 2'20-230" it  is decomposed into durene and carbonic 
anhydride. 

Durenecarboxylic acid dissolves unchanged in cold sulphuric acid, 
but the solution gradually becomes brown, and carbonic anhydride 
and sulphurous anhydride are evolved, although, even after several 
weeks, the acid is only partially decomposed. The reaction is seem- 
ingly similar to that which occurs in the case of pentamethylbenzoic 
acid, as at least two sulphonic acids and a brown substance, probably 
decomposition products of hexamethylbenzene, are formed. 

F. S. K. 
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Conversion of Acetylene into Ethylene -derivatives by the 
direct Addition of Hydrogen. By L. ARONSTEIN and A. F. 
HOLLEMAN (Ber., 22, 1161-1 184 ; compare this vol., p. 5l).-When 
phenylpropiolic acid is boiled for a few hours with zinc-dust and 
glacial acetic acid, it is converted into cinnamic acid. Assuming that no  
intramolecular change takes place, this reaction seems to show that 
cinnamic acid, in accordance with Wislicenus' views, has the con- 

H'f?'Ph 
H.C*COOH ' on the other hand, the formation of phenyl figuration 

cinnamato by heating diphenyl fumarats (Anschutz) rather points to 
an axially symmet'rical configuraticn. 

Ethyl dibromohydrocinnnmate melts a t  74-75" ; Anschutz and 
Kinnicut, (Abstr., 1878, 981) give 69" as the melting point of this 
compound. 

Tetrolic acid is reduced to butyric acid when boiled with sodium 
and methyl alcohol, but when treated with 3 per cent. sodium 
nrndgam, i t  is converted into solid crotonic acid (m. p. 72"), and no 
butyric acid or  isocrotonic acid is formed. Assuming that no intra- 
molecular change takes place, the comersion of tetrolic acid into solid 
crotonic acid is a proof that  the latter has the configuration 
H*f?*Me . 
H*C*C 0 0 H 

Acetylenedicarboxylic acid is reduced when warmed at 50-60" for 
t w o  days with zinc-dust and glacial acetic acid, and is converted into 
succinic acid, but no maleic acid or fumaric acid is formed. 

When phenylacetylerie is boiled for several hours with glacial 
acetic acid and zinc-dust, it is converted into cinnamene. 

F. S. I(. 

Ethyl Dihydroxyquinonedicarboxylate and its Hydro-deriva- 
tives. By $1. BONIGER (Bey.,  22, 1284--1294).-Ethyl dihydroxy- 
q uinonedihydrodicarboxylate was dissolved in dilute soda, the solu- 
tion kept for 24 hours, filtered and carefully mixed in the cold with 
concentrated sulphuric acid. After repeatedly recrystallising the 
product, it melted a t  151", and showed all the properties of the 
unsymmetrical tetrahydroxybenzene described by Lowy (Abstr., 1886, 
1028). The pure, finely divided substance was suspended in water, 
and treated with chlorine; it was converted into a conipound 
(m. p. 93") identical witlh the ethereal salt first prepared by Lowy (Zoc. 
cit .)  by treating ethyl dihydroxyquinonedicarboxylate with chlorine, 
and which was subsequently proved by Zeckendorf (Abstr., 1887,727) to 
be ethyl tetrachlorodiketoadiyate, C,,H,,Cl,O,. By these aud other 
experiments, itf was proved that Lowy's tetrahydroxybenzene is in 
reality ethyl dihydroxyquinonedicarboxylate. 

E thy1 di b ydroxy quinonedicar boxy late forms a diacety Z-derivative, 
C602( OAc)z( COOXt), which crystailises from glacial acetic acid in 
vellowish needles, melting a t  about 174" with decomposition ; it is 
insoluble in cold water, but when heated under water it turns red, 
and is decomposed into acetic acid and ethyl dihydroxyquinonedicztrb- 
oxylate. 
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When ethyl dih ydroxyquinonehydrodicarboxylate is exposed to the 
air in alkaline solution, oxidation ensues, and ethyl dihydroxyquinone- 
carboxylate is formed ; in absence of air, the hydro-ethereal salt is not 
hydrolysed a t  the ordinary temperature, but on heating, the solution 
gradually darkens, and the basic sodium salt of dihydroxjquinonedi- 
carboxylate, described by Lowy, separates. 

The basic sodium salt of tetrahydroxyterephthalic acid described by 
Lowy is in reality a, salt of dihydroxj quinonedicarbox~late, and the 
neutral sodium salt of tetrahydroxyterephthalic acid is a mixture of 
the sodium-derivatives of ethyl dihydroxyquinonedihydrodicarboxyl- 
ate and ethyl dihydroxyquinonedicarboxylate. 

The parahydroxyquinone prepared by Lowy by hydrolysing ethyl 
dihydroxgquinonedicarboxylate, is identical with that obtained from 
diamidoresorcinol by Nietzki and Schmidt. 

Ethyl dihydroxyquinonedicarboxylate and ethyl dihydroxyquinone- 
hydrodicarboxylate both yield the same product with hydroxylamirie ; 
this substance bas the composition C602( ONH,*OH)?( COOEt),, and 
was proved to be a hydroxyammonium salt of ethyl dihydroxyquinone- 
dicarboxylate. 

The compound (COOEt),C,O,( OH),,(N,H,Ph), separates in tlie 
form of a golden, microcrystalline powder when a, cold alcoholic 
solution of ethyl dihpdroxyquinonedicarboxylate is shaken with 
excess of phenylhydrazine. It crystallises from boiling alcohol in  
small needles, melts a t  134", and is insoluble in water, and only 
sparingly soluble in cold alcohol and ether. It is decomposed into 
phenylhydrazine and the original ethereal salt by dilute sodium 
carbonate solution. 

E thy1 dih yd roxyh ydroquinonedicarboxylate does not react w i tli 
phenylbydrazine in the cold, but when boiled therewith for about an  
hour i n  alcoholic solution, the salt (m. p. 134") just described 
separates from the solution on cooling. 

The compound C20H12N404,NHPh-NH2 is formed when ethyl dihy- 
droxyquinonedicarboxylate or ethyl dih-j-droxyquinonehydrodicarb- 
oxylate is boiled for about six hours with an alcoholic solution of 
phenylhydrazine. The cold solution is filtercd from a sparingly soluble 
bye-product which is also formed in the reaction, diluted with a large 
volunie of water, acidified with acetic acid, and the flocculent pre- 
cipitate purified by redissolving in alcohol and reprecipitating with 
water and acetic acid. It is a carmine-red powder which decomposes 
a t  130-140", and is insoluble in water, b u t  readily soluble in  alcohol, 
ether and benzene with an intense red coloration. It dissolves in 
concentrated sulphuric acid with a bluish-red coloration, and i t  is 
decomposed by mineral acids into dihydroxybcnzodiphenyldipyrazo- 
lone, C20H12N404, and phenylhydrazine. 

Dihydroxybenxodi23henyldipip2/razoloiLe, 

separates in the form of a, reddish-brown powder when an alcoholic 
solution of the preceding compound is boiled with hydrochloric acid 
and then diluted with water. It begins to decompose a t  about 125", 
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melts a t  about 150", and is rather more sparingly soluble in ether and 
alcohol than the phenylhydrazine salt described above. 

The sparingly soluble bye-product referred to above is the 
diammonium-derivative of the dipyrazolone, and has the constitution 

NPh<">C,( ONHd)2<gG>NPh. It is an ochre-coloured powder, 
decomposes at about 220", and is moderately easily soluble in water 
and boiling alcohol. When warmed with alkalis, it is decomposed 
with evolution of ammonia, and when treated with acids it is con- 
verted into the dipyrazolone. 

By C. 
L. JACKSON (Ber., 22, 1232-1233 ; compare Abstr., 1888, 1091).- 
Ethyl bromodinitrophenylmalonate can be readily and quantitatively 
converted into bromodinitrophenylacetic acid, melting at 177", and 
from the latter Grete's bromodinitrotoluene (m-p. 103-104") is easily 
obtained. When this bromvdinitrotoluene is heated with alcoholic 
ammonia, it yields a dinitrotoluidine (m. p. 193") identical with that 
prepared by Hepp by treating y- trinitrotoluene with alcoholic: 
ammonia. As this dinitrotoluidine yields a dinitrotoluene melting a t  
71", which has the constitution LMe : (NO,), = 1 : 2 : 41, it has 
itself the constitution [Me : NH2 : (NO212 = 1 : 3 : 4 : 61, and is 
identical with the dinitrotoluidine described by Staedel (this vol., 
p. 497). Ethyl bromodinitrophenylmalonate has therefore the con- 
stitution [CH(COOEt), : Br : (NO,), = 1 : 3 : 4 : 6.1 

When ethyl dinitrophenylmalonate is treated with aniline, it yields 
ethyl anilidodinitrophenylmalonate. F. S. K. 

Carvole and Carvacrolsulphonic Acid. By A. CLAUS and 
W.  EAHR~ON (J. p. Chern. [2], 39, 356--366).-C~rvacro~~al.asuZ- 
phonic acid, C,oH14S0~, is obtained by the  action of strong sulphuric 
acid on carvole and also on carvacrol; it crystallises (with 2 mols. 
H,O) in  large tables o r  flattened monoclinic prisms soluble in water 
and alcohol, and melting a t  65-69' (uncorr.) ; when further heated 
it decomposes, evolving a smell of carvacrol. The potassiuin and 
sodium salts (each with 1 mol. H20), the  calcium, barium, and lead 
salts (each with 5 mols. HzO) are described, as are also the chloride 
and arnide. When oxidised carvacrolparasulphonic acid is converted 
into thy moquinone. 

Acetic anhydride in presence of sodium acetate does not yield an  
acetyl-derivative with carvole. Acstylcarvaorol is a thick, pale-yellow 
oil of not unpleasant odour, boiling a t  244-243" (uncorr.). 

The paper concludes with some remarks as to the constitution of 
carvole, which shows the properties of a ketone. 

F. s. I(. 
Constitution of Ethyl Bromodinitrophenylrnalonate. 

A. G. B. 

Orthonitrosulphanilic Acid. By J. Z. LERCH (Chern. Ceiztr., 
1889, 286, from Listy Ckem., 13, 85-89).-Orthonitrosul~hanilic acid, 
NH,-C,H3(NO2)*SO3H (1 : 2 : 4), is prepared from acetanilide by the 
action of fuming sulphuric acid and nitration of the cooled mixture. 
The sulpho-group is readily eliminated, heating with water or dilute 
sulphuric or hydrochloric acid being sufficient to cause this to take 
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place. 
formation of the salt K@C6H3(N02)*S03H. 

0rtho~h.enyEenedictmineparasulp~hanic acid, 

By heating with potash the amido-group is eliminated with 

C6H3(NR2),*S0,H [= 1 : 2 : 41, 
is obtained from t he  above-named acid by reduction with stannous 
chloride. It is sparingly soluble in oold water, more readily in hot, 
nearly insoluble in cold almhol, and little more so in hot. It crystal- 
lises in needles whieh become blue when warmed. Nietzki's reaction 
with croconic acid produced a black precipitate of the azine. 

Orthoizitronzobenserzepamsulpnonic acid, prepared from the last named 
acid by the action of sodium nitrite and hydrochloric acid in the cold, 
forms long, yellow pyramidls, nearly insoluble in water and insoluble 
in cold alcohol ; these explode when heated. 

Orthonitlrohydraxi~ebenzerLeparnsulp7ionic acid, 
N02*C6H3 (NH-NH,) * S 0 3 %  

is prepared from the azo-acid by reduction with stannous chloride. 
I t  forms yellow needles, somewhat soluble in warm water, nearly 
insoluble in alcohol, readily soluble in alkaline solutions. 

8odium nit,.otartrazines?iI~honate, 
C,( COOH)2[ N-NH*CJ& (NO,)- S O3Na]a, 

prepared from orthonitrophenylbenzeneparasnlphonic acid by t,he 
action of sodium dihydroxytartrate, forms a crystalline, yellowish-red 
powder, readily soluble in water and alkaline solutions. The soln- 
tion in concenixated potash is dark-green, which becomes red when 
diluted. 

O r t h o a m i d o ~ ~ ~ r a x i n e b e n z e i ~ ~ ~ s u l p h o n i c  aeid, 
NHa'CtjH3 (NH*NH,)-S OJ€, 

prepared from the nitro-diazo-mid by reduction, 6rst with stannous 
chloride and them with zinc and hydrochloric acid, forms sniall, 
colourless needles which decompose at 100". They are nearly 
insoluble in cold and sparingly soluble in hot alcohol ; readily soluble 
in alkaline solutions. Croconic acid renders the solution dark 
coloured, and precipitates crystals of the azine. J. W. L. 

Orthosulphobenzoic Acid and its Derivatives. By I. REMSEN 
(Her., 22, ll85).-A reply t o  Fahlberg and Barge (this vol., p. 709). 
The author and Linn (ibid., '710) have ascertained the true character 
of orthosulphobenzoic mid, and of the reaction between resorpinol 
and ammonium hydrogen orthosulphobenzoate. They have also 
shown that when dihydroxybenzoylbenzenesulphonic acid is heated 
at  185" for  a few hours, it is converted into the true sulphone- 
fluorescein. The anhydride of orthosulphobenzoic acid has been 
obtained in a pure state by heating the acid with phosphoric anhy- 
dride. When beneoic sulphinide is boiled with dilute acids, i t  is 
readily convert'ed into ammonium hydrogen orthosulphobenzoate. 
These facts render the analysis of commercinl " saccharin " an easy 
matter, and it has been found that the commercial article contains 
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40-45" per cent. of sulphinide, but that  more than half consists of 
parasulphaminebenzoic acid. F. S. K. 

Action of Potassium on Triphenylmethane. By M. HAXRIO~ 
and 0. SAINT-PIERRE (Compt. retid., 108, 11 19-1 121).-These expe- 
riments were made with a view to ascertain whether the phenyl- 
groups, which are known to reduce the activity of the basic function 
of the  phenylamines, confer an acid function on the methane hydrogen 
in triphenylmethane. 

Sodium has no action even on boiling triphenylmethane, but if the 
latter is heated with potassium a t  200" in an inert atmosphere, 
the metal gradually disappears with evolution of hydrogen and 
formation 01 a red substance which is very unstable and could not 
be isolated. 

Above 250" more hydrogen is evolved, and the product is much 
darker and contains the potahsium-derivative of a hydrocarbon con- 
taining less hydrogen than triphenylmethane. If this product is 
treated with hydrochlaic acid it yields the hydrocarbon Cl9HI4, which 
melts at 148*5", boils above S O " ,  and is purified by dissolving it in 
chloroform, and precipitating by addition of light petroleum. It 

fieems to be identical with Hemilian's hydrocarbon, CHPh< I 

but, the orthobenzoylbenxoic acid which it yields on oxidation, 
is derived from impurities in the triphenylmethane, and the true 
product is benzophenone. It does not yield triphenyl carbinol, 
diphenic acid, nor diphenylene ketone, and hence would seem more 
probably to have the constitution C6H,:CPh2. When treated with 
bromine in the cold in presence of chloroform, it yields a dibromide, 
CI9HlrBr,, which melts at 187". Under other conditions i t  yields a 
monobromo-derivative, Cl9HI3Br, which crystallises from alcohol and 
melts at 110". When dissolved in fuminq nitric acid, it yields small 
crystals of the dinitro-derivative C1gH12( NO,),, which are almost 
insoluble in benzene, ethgl alcohol, aud chloroform, and melt with 
decomposition at about 240". 

The potassium-derivative of triphenylmethane absorbs carbonic 
anhydride at 200" and becomes white. When this product is dissolved 
in water, precipitated by hydrochloric acid, and crystallised from 
ether, it melts a t  364", with loss of carbonic anhydride, and yields 
triphenylmethane melting at  94". It follows that the product i,q 
tripheriylscetic acid. 

'l'he prolonged action of chlorbenzene on the potassium-derivative 
in presence of benzene yields the compound C26H22, which cryst,aIlises 
from light petroleum and melts a t  140". I t  yields a mono hromo- 
derivative melting at 177". 

Benzoic chloride yields the compound C26HIAO, which separates 
from boiling benzene in small crystals melting at 172". This compound 
can be purified by crystallisation from acetone. Alcoholic potash 
converts it into the hydrocarbon ClsKl, and benzoic acid, and hence 
i t  would seem to be benzoy1pherqlened~phenyhethane. Hy driodic 
acid and phosphorus convert it into the hydrocarbon C2sH,,, which 

C6H4 

C6H4' 
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rncAlts at 234" after crystallisation from a mixture of benzene and 
alcohol. C. H. B. 

Tetraphenylsuccinonitrile. By K. AGWERS and V. METER 
(Ber., 2 2,122 7-1 2 2 9) .-Tetrnphe?z y1.s uccinonitrile, CN. CPb2* CPh2.CN, 
is formed when diphenylacetonitrile (2 mols.), prepared by Neure's 
method (this vol., p. 597), is added t o  an absolute alcoholic solution 
of sodium (1 mol.), and the resulting sodium compound treated 
gradually with an  ethereal solution of iodine (1 mol.). The whole is 
mixed with water, and the undissolved nitrile purified by washing 
with water and hot alcohol. It crystal- 
lises from hot, glacial acetic acid in small, flat needles, and is very 
sparingly soluble i n  hot alcohol, ether, and light petroleum, but 
readily in chloroform and carbon bisulphide. It melts a t  about 230" 
when heatjed very quickly, but i t  has no well-defined melting point, 
as i t  is gradually decomposed at a much lower temperature, and can 
be liquefied by heating for a long time at 180". This compound is 
identical with the substance obtained by Neure (Zoc. c i t . ) ,  by treating 
diphenylacetonitrile with nitrous acid, and also with the isodiphenjd- 
acetonitrile obtained by Anschutz and Romig (Abstr., 1886, 1033) as 
a bye-product in the reduction of diphenylethanedinitrile. 

Isomeric Methyldeoxybenzo'ins. By H. STRASSJIANN (Rer., 22, 
1239-1231) .-Pnratolylacetic acid is best prepared by hydroiysing 
the nitrile with hydrochloric acid. The acid thus obtained is iden- 
tical with that prepared by Radziszewski (Abstr., 1885, 889), and 
melts a t  94", but in one experiment an acid, melting at  192" was 
formed, the silver salt of which contained 41.77 per cent. of silver. 
Sodium paratolylacefate, CgHg02Na, crystallises in colourless needles, 
and i s  moderately soluble in water. 

ParaxyZyZ pheiayZ ketone, C6H4Me*CK2*COPh, prepared by treating 
paratolylacetic chloride with benzene in  presence of aluminium 
chloride, cr.ystallises in colourless, quadratic prisms melting at 94". 
It does not combine wi th  hydroxylamine when heated therewith in 
alcoholic solution, but the oxime, a colourless, crystalline compound, 
melting at  log", can be readily obtained Erom the ketone by Auwers' 
method (this vol., p. 689). 

The isomeric paratolyl benzyl ketone, C6H4MeC0.CH,Ph, prepared 
by Mann (Abstr., 1881, 1034), crystallises in colourless plates melting 
at  109". The oxime C15H15N0, prepared by boiling an alcoholic 
aolution of the ketone with hydroxylamine, crystallises in colourless 
plates and melts a t  131". 

The yield is quantitative. 

F. S. K. 

I?. S. K. 

Action of Ammonium Formate on Deoxybenzo'in. B~ R. 
LEUCKART and H. JANSSEN (Rer., 22, 1409-1413) .-fj'yjfin2etricnl 
dipzipherLyZethyZainine, CH2Ph*CHPh*NH,, is obtained by heating one 
part of deoxybenzoYn and two parts of ammonium formate at 
220-230" for 4-5 hours. The solid product is saponified by boiling 
with alcoholic potash in a reflux apparatus for 2-3 hours, and the 
amine separated by distillation with steam, and purified by ConversioIl 
into its hydrochloride, which is subsequently decomposed with 
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aqueous soda. It boils without decomposition at 309-310" under a 
pressure of 737 mm., is soluble in water and alcohol, sparingly 
soluble in ether, yielding solutions having a strongly alkaline reaction, 
and on exposure to the air is rapidly converted into tho carbamate 
and to some extent into the carbonate. 

The hydrochloride, C,,H,,N,HCI, crystallises in colourless, long 
needles ; the ylatinochloride, ( C,~H,,N),,HzPtC16, fo rms  yellow scales ; 
the niercurochloride crystallises in long scales, and the nitrate and 
sulphate also crystallise well. When boiled with a solution of an  
equimolecnlar proportion of sodium nitrite, the hydrochloride is 
converted into toluglene hydrate. The cwbamide crystallises in 
small needles and melts a t  98-99" ; the phenylcarbnmide crystallises 
in needles and melts at 129" ; the phelzyZthiocarbamide crystallises in 
hmnll scales and melts a t  170' ; the aeefyl-derivative crystallises in  
long needles and melts at 148"; the benzoyl-derivative forms small 
needles and melts at 177-178". w. P. w. 

Bromo-derivatives of Dibenzyl Ketone. By E. BOURCART 
(Ber., 22, 1368--1370).-When dtberizyl ketone is treated with the 
rapour of bromine in carbon bisulphide solution, the following four 
compounds are formed according to the quantity of bromine em- 
ployed. They all lose the whole of their bromine when boiled with 
water or alcohol. 

Broinodibenzyl ketone, CHPhBr*CO-CH,Ph, crystallises in  needles, 
melts a t  43-49", and is readily soluble in alcohol. 

Dibromodibenzyl ketone crystallises from light petroleum in needles 
and melts at 110-111". When heated with magnesia in alcoholic 
solution, i t  yields two compounds having the composition C1,H,,OZ 
and C,,H,,O respectively. 

TribromodibenzyZ ketone, CHPhBrGO-CBr,Ph, is mom easily formed 
than any of the other compounds, from which it can be separated by 
means of light petroleiim. It melts a t  81" and is readily soluble in 
warm, but only sparingly in cold, light petroleum. When heated with 
water it yields three compounds, two of whieh have the composition 
Cl5Hl00 and C30H2205 respectively. Tribromodibenzyl ketone (2 mols.) 
combines with phenylhydrazine (3 mols.) ; the product melts at 
55-60' and resembles the corresponding derivative of tetrabromodi- 
benzyl ketone, but, unlike the latter, it contains oxygen. 

Tetrabromodibenzyl ketone, CBr,Ph.CO*CBr,Ph, melfs a t  8&85", 
and is more readily soluble in light petroleum than the tribromo- 
ketone; when heated with water or alcohol, it  yields several com- 
pounds, none of which contains bromine. The compound 

NPh NPh 
N%Ph>C<CPh>N 

is obtained when the tetrabromo-ketone is heated a t  150" with an 
alcoholic solution of phenylhydrazine. It is readily soluble in 
alcohol, ether, and chloroform, but only sparingly in light petroleum 
and insoluble in water and dilute acids; on adding water to the 
alcoholic solution it is precipitated as a brownish-yellow powder 
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melting at  65-70'. 
into a bright-yellow compound, soluble in glacial acetic acid. 

When treated with nitric acid, it is converted 

F. S. K. 
Benzilic Acid and its Derivatives. By €3. RLINGER and 0. 

STANDEE (Ber., 22, 1211--1215).-Acstylberrzihic acid, 
0 Ac* C Ph2.C: 0 OH, 

prepared by treating benzilic acid with ace tic anhydride, crystallises 
from glacial acetic acid in slender or compact needles, melts a t  98", 
and is reconverted into the acid when heated at  100-llO", or  when 
warmed with aqueous alkalis. 

OH*CPh,*COOMe, is obtained by treating the 
potassium salt with methyl iodide ; it crystallises well and melts a t  
74-75". The ethyl salt, prepared in like manner, crystallises in 
brittle prisms or needles melting at  34". The benzyl salt is crystalline, 
and melts at  75-76'. Boiling aniline seems to have no action on 
these ethereal saIts. 

When hydrogen chloride is passed into an alcoholic solution of 
benzilic acid, impure ethyl diphenylchloracetate is obtained, and not 
ethyl benzilate m stated by Jena. 

E t h y l  diphenylarnilidoncetate, NHPh*CPh,*COOEt, prepared by 
treating ethyl diphenylchloracetate with aniline, melts a t  11 4-1 1EiQ, 
and is not acted on by boiling auiline. The free acid crystallises in 
needles, melts at  168" with decomposition and previous softening, is 
very sparingly soluble in water, and is decomposed when recrystallised 
from alcohol or  beuzene. I t  dissolves in cold, concentrated sulphuric 
acid with a yellow coloration which, on warming suddenly changes 
to carmine-red. The silver salt is very unstable. The methy l  salt 
melts at 106-107". 

When benzilic acid is heated for a long time at  180" it is chiefly 
decomposed into water, carbonic oxide, and benzophenone, but a small 
portion is converted into a dark-red, resinous substance from which 
no crystalliiie compound could be isolated. The formation of di- 
benzilic acid and ethyldibenzoh which, according to Jena, takes place 
under these conditions, was not observed in any experiments. 

Methyl benzilate, 

- -  co.0 Benz i l ide ,  CPh,<0.CO>CPh2, is formed together with carbonic 
oxide and dibenzilic acid when benzilic acid is treated with phos- 
phorus pentoxide. It crystallises from alcohol in long, colourless 
needles melting at  196", and from benzene with 1 mol. of benzene in 
quadratic prisms which quickly effloresce. I t  is not acted on by acetic 
chloride, but it is readily converted into benzilic acid by alcoholic 
potash. It dissolves in concentrated sulphnric acid with a red 
coloration which disappears on adding water. 

Cahours states that when benzilic acid is treated with phosphoric 
chloride, benzilic chloride, OH*CPh,*COCl, boiling at  270", is obtained. 
The authors' experiments seem to  show that this liquid is a mixture 
of benzophenone and benzophenone chloride as, although benzilic 
chloride and diphenylchloracetic chloride are both formed in the above 
reaction, they are decomposed when distilled. 

VOL. LVI. 3 0  
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Benzi7ic amide, OH*CPh,.CONH,, prepared by treating the chlorides 
obtained as described above with ammonium carbonate, crystallises 
from dilute ammonia in small plates, and from chloroform in plates or  
prisms ; it melts a t  154-155", and is slowly decomposed when warmed 
with potash. 

When benzilic acid (2 mols.) is dissolved in concentrated sulphuric 
acid, carbonic oxide (1 mol.) is erolved, and various compounds are 
formed according to the temperature employed. A t  the ordinary 
temperature the chief products are compounds insoluble in water, 
amongst which benzhydrol benzilate is the most important. 

Benzhydrol benzilate, CPhz<<Coo> CPh,, a colourless, amorphous, 

very electrical powder, melts a t  about loo", and gives the benzilic 
acid reaction with concentrated sulphuric acid. It is very stable 
towards alkalis, oxidising agents, and phosphoric chloride, but when 
heated wit,h copper oxide it yields benzophenone, and, with soda-lime, 
te trap h enyle thane. 

A crystalline compound, C21H1102, is also formed in very small 
quantities by the action of sulphuric acid on benzilic acid a t  the 
ordinary temperature. It melt,s at 256-257", and, when treated with 
alcoholic potash, it is converted into an  acid melting at 232". 

When benzilic acid is dissolved in concentrated sulphuric acid a t  
100" the principal products are two sulphonic acids which have the 
composition C,sH,oSO, and C,,H,,SO, respectively. These acids dis- 
solve in water, forming colourless solutions which, on evaporating, 
yield carmine-red resid oes-the colour disappearing again on moisten- 
ing slightly. The sodium salts crptallise well. l?. s. K. 

0- 

Synthesis of Euxanthone. By C. GRAEBE (Bey., 22, 1405- 
140ti).-The author states that  he has effected the synthesis of euxan- 
thone by treating a mixture of p-rescrcylic acid and quinolcarboxylic 
acid with acetic anhydride and distilling the resulting product. The 

()-CO-(',OH 
formula of euxanthone must, therefore, be 

O -\/ OH"- 

Details are reserved for a later communication. w. P. w. 

Action of Chlorine on &Naphthol. By T. ZINCRE (Ber., 22, 
1024-1i )35) .-The compouiid ( pentachloroketohy dronaphth alcne) 
obtained by treating a-trichloroketohydronaphthalene with chlorine 
in acetic acid solution (compare this pol., p. 265), has been proved to 
be a compound of tetrachloro-P-ketonaphtbalene with hexachloro-;3- 
ketonaphthalene (see below). 

ac-Pentachloro-P-ketohyarona~hthalene, C6H,< cc12*(?0 is obtained 

when a stream of dry chlorine is passed for a long time through a 
solution of 2-trichloroketohydronaphthalene in carbon bisulpbide 
(15-20 parts), moist air being carefully excluded ; after keeping for 

CCl,*CH C1' 
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12 hours the solution is quickly evaporated, the residue washed with 
a little light petroleum, and crystallised from carbon bisulphide. I t  
sepamtes in large, transparent crpstale, melts a t  123", turns yellow on 
exposure to the light, and, when kept for a long time, the crysta,la 
become opaque. It is only sparingly soluble in  light petroleum, but 
moderately so in benzene and readily in ether, with partial decompo- 
sition; i t  is also quickly decomposed into hydrogen chloride and 
tetrrtchloro-/3-ketonaphtbalene by alcohol and glacial acetic acid. J t  
is very readily converted i n  to trichloro-/%naphthol by reducing agents, 
so thatl in most respects it behaves like the last-named compound ; i t  
yields anilidochlorhydroxynaphthaquinone (m. p. 253") with anilinh, 
an ethoxy-derivative (compare Abstr., 1888,708) with alcoholic potasll, 
and dichlorohvdroxyindenecrirboxylic acid with aqueous alkalis. 

previously described ab pentachloroketohydronaphthalene, can !be ob- 
tained by treating a-a-dichloro-[!-naphthol or a-trichloro-p-ketohydPo- 
naphthalene with excess of chlorine, but it is most, conveniently 
prepared by dissolving its constituents (equal molecules) in ether, 
adding li ht  petroleum, and allowitig tshe solution t o  evaporahe alowlj. 
It crystabsea from glacial acetic acid in large, well-defined, rhombic 
double pyramids, similar in form and colour to crystals of sulphur. 
It separates from a mixture of ether and light petroleum in large, 
shining crystals, and melts a t  86-87' to a turbid liquid which only 
becomes clear at  Y6". The molecular weight, determined by Raoult's 
method in glacial acetic acid solation, was found to be 314.3 as a 
mean of two experiments. F. S .  K. 

Nitroso- and Dinitroso-naphtharesorcinol. By S.  v. KOSTA- 
NECKI (Ber., 22,1342-1347) .-Hydroxynuphthaqdaoneozime (nitroso- 
naphtharesurcinol), [NOH : OH : 0 = 1 : 2 : 41, prepared by treating 
hydroxynaphthaquinone with hydroxylamine hydrochloride or  potas. 
sinm hydroxylaminesulphonate, crystallises from dilute acetic acid in 
yellow needles, and decomposes at  180". It is readily soluble in hot 
alcohol, alkalis, and aodium carbonate, but only very sparingly in hot 
water and insoluble in ether. It gives a brownish-yellow coloration 
with concentrated sulphuric acid, and in alcoholic solutions ferrous 
salts produce a green, ferric salts a dark brown, copper sulphate 
dark yellow, and nickel salts a scarlet precipitate. It forms olive- 
green compounds with iron mordants. 

~h~oronitr~6onaphtharesorc~~10~, [NOH : OH : c1  : 0 = 1 : 2 : 3:  41, 
prepared from chlorhydroxynaphthaquinone in  like manner, crystal- 
lises from acetic acid in yellow needles, and decomposes at  178". 'I'he 
reactions with metallic Ralts are similar to those giveri by the preced- 
ing compound, and, like the latter, it forms coloured compounds with 
mordaats. 

Dinitrosoresorcinol crystallises with 1 and not with 2 mols. H,O as 
shted by Fitz (Ber., 8, 631) ; it can be obtained by treating nitroso- 
resorcinol with nitrous acid. 

~initrosol2~~hthareaorcino~, [(NOH), : 02 = 1 : 3 : 2 : 41, can be 
3 0 2  
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obtained by pouring a dilute alkaline solution of nitrosonaphtha- 
resorcinol and sodium nitrate into dilute hydrochloric acid. It crystal- 
lises from alcohol in yellowish plates, decomposes at l65", and is 
converted into phthalic acid by dilute nitric acid. It dyes mordanted 
materials the same colours as dinitrosoresorcinol, but the Rhndes are 
darker. When reduced with zinc and hydrochloric acid, it yields an 
amidohydroxynaphthaquinone, [02 : OH : NH, = 1 : 4 : 2 : 31, iden- 
tical with the compound described by Merz and Weith (Ber., 11, 
1319). F. S. I(. 

Reduction of Alkyl p-Naphthylamines. By E. BAMBERGER and 
R. M ~ L L E R  (Ber., 22, 1295-1311 ; compare Bamberger, this vol., 
p. 71 7, and Bamberger and Filehne, ibid., '737).-Pure ethyl-p-naph- 
thylamine is a colourless, mobile liquid boiling at  305" (716 mm. ; 
l,91"; 25 mm.) ; it quickly turns brown on exposure to the air, and 
gives a ponceltu-red dye wi th  diazosulphanilic acid. Solutions of the 
salts are hot changed by ferric chloride in the cold, but on boiling 
they turn pale-green, then dirty-brown, and finally greeniah-brown ; 
potassium dichromate and sulphuric acid produce a brown coloration, 
the Folution becomes turbid, and a yellowish-brown, flocculent pre- 
chitate forms. but no further change occurs on heating. I Q 

(alicylic), 
CH2*$lH*N g E t  
CH,*CH2 Ethy 1-p- tet rah y dromaphth y lanz ine, C,H,< 

is obtained, together with the isomeric aromatic base (see beIow), 
when ethyl-j&naphtbylamine (15 grams) is reduced with sodium (24 
grams) and amyl alcohol as previously described (loo. cit.). The 
aqueous and amyl alcoholic solutions ai*e distilled separately with 
steam, the bases collected in hydrochloric acid, the solutions mixed 
together, and treated with animal charcoal. The free bases are then 
dissolved i n  light petroleum, and a stream of moist carbonic anhydride 
passed through the solution to precipitate the alicylic base. The 
resulting carbonate is purified by reconverting into the base and re- 
precipitating with carbonic anhydride or, better, by dissolving in very 
dilute hydrochloric acid, treating the solution with a little sodium 
nitrite, and extracting the nitrosamine of the aromatic base, which is 
precipitated as a yellowish oil, with ether. If a small quantity of the 
purified carbonate gives a coloration with diazobenzenesulphonic 
acid the process is repeated, if not the base is isolated, dried over 
potash and barium oxide, and distilled. The yield is 35-40 per cent. 

It is a colourless, mobile oil boiling at 267" (724 mm. ; 153", 23 mm.) 
without decomposition, and readily volatile with steam. It has an 
ammonirtcsl piperidine-like smell, a strongly alkaline reaction, a great 
affinity for carbonic auhydride, and the peculiar physiological action 
of the alicylic ,@-bases. (Compare Bamberger and Filehne, Zoc. cit .)  
It dimolves freely in organic solvents, but is only sparingly soluble i n  
water, from which it separates as an oil on adding soda. A solution 
of the hydrochloride gives no coloration with ferric chloride in the 
cold, but on warming it turns a deep reddish-brown. The hydro- 
chEoride, CloH1,*NHEt,HCI, crystallises from water in anhydrous 
prisms, melts at  2 2 3 5 O ,  and is readily soluble in water, alcohol, aud 
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chloroform, but only sparingly in hydrochloric acid, and insoluble in 
light petroleum. The nitrate, Cl,Hl,*NHEt,HN03, is precipitated 
when nitric acid is added to an aqueous solution of the hydrochloride 
or to an ethereal solution of the base ; it crystallises from hot water 
in needles or plates melting at  184". The nitrite: CloHll-NHEt,HN02, 
is precipitated when nitrous anhydride is passed into a well-cooled, 
ethereal solution of the base. It crystallises from water in long 
needles, melts at 180°, and is not decomposed by cold, very dilute 
acids 01' boiling water. The picrate, CloHll.NHEt,C6H3N,0,, prepared 
by dissolving the base in a boiling, aqueous solution of picric acid, 
crystallises in long, orange-red needles, melts a t  183.5", and is 
readily Roluble in wltter and alcohol. The PZatinochZoride, 
( C1,Hi,*NHEt)2,H2PtL&,, separates from boiling water in orange- 
yellow, stellate crystals melting at, 204". The oxaZate cr.ystAllises 
from water in needles, the carbonate crystallises in small, colourless, 
deliquescent needles. The acefyZ-derivative, C,,H1l*NAcEt, prepared 
by digesting the base with acetic anhydride and sodium acetate, is a 
colourless oil boiling at  328" (718 mm.) without decomposition ; it 
does not combine with bromine when treated therewith in chloroform 
solution. 

The nitrosarnive, CIoH,,*TJEt*NO, is best prepared by treating a 
strong hydrochloric acid solution of the base with sodium nitrite in a 
closed vessel, as in very dilute solutions no reaction occurs a t  the 
ordinary temperature ; it separates slowly froin the cold solution, but 
immediately on warming, as a yellowish oil which is only sparingly 
soluble in hot or cold water, and very slightly volatile with steam. It 
gives Liebermann's reaction, but only sligb fly. 
Diazobenzene-ethyZ-[9-fetrahydronaplrthylarnine, N2Ph*NEt*C,,HlI, 

separates in sulphur-yellow needles, together with pale-yellow crystals 
of tetrnhydroethylnnphthylamine nitrate when the base (1 mol.) is 
suspended i n  ice-cold water, treated with a well-cooled solution of 
diazobenzcne nitrate (1 rnol.) and the mixture kept for some time at  
0" ; the diaeoamido-compound is extracted with ether, the solution 
evaporated, and the residual reddish-brown oil placed in a freezing 
mixture. It crystallises in sulphur-yellow, hexagonal plates, melts 
a t  58", and is decomposed when warmed with acids. It imparts a 
red coloration to melted resorcinol. The picrafe, C16H21N3,C6H3N30,, 
prepared by treating the diazoarnido-compoiind with picric acid in 
ethereal solution, crystallises in ruby-red needles, and is readily 
soluble in alcohol but insoluble in ether. It decornpases on expo- 
sure to the light or when heated at  about 100". 

That 6-tetrahydro-ethylnaphthylamine has the constitution 
assigncd to it above follows from previous experiments and is also 
proved by the existence of the isomeric aromatic base. When the 
alicylic base is oxidised with potassium permanganate, as previously 
described in the case OP the alicylic p-tetrahydronnphthylamine 
(Bamberger and Muller, Abstr., 1888, 712), it yields an oily acid 
the barinm salt of which crystallises well, and is readily soluble in 
water; the acid itself could not be obtained in crystals, and is 
probably a mixture, 

(Compare Bamberger and Lodter, Abstr., 1888, 604.) 
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E't h y 1- p-tetrah ydronapli th y la mine, NHE tic6&< CHzoCH2 (aromatic), 
CH,*CH, - -  

is formed in small quantities (4 per cent. of the base employed) 
when ethyl-P-naphthylamirie is reduced as described above ; it is 
isolated by evaporating the light petroleum mother-liquors from the 
nlicylic base and purified by drying over barium oxide and frac- 
tionating. It is a colourless, neutral, mobile oil, boils at 291.5" 
(724 mm.), is volatile with steam, and dissolves freely in organic 
s( lvents, but is only sparingly soluble in water, and insoluble in 
soda. It combines immediately with nitrous acid, yielding an  oi!g 
riitrosamixie which gives Liebermann's reaction aud forms dyes with 
d iazo-compounds ; the compound obtained with paradiazobenzene- 
sulphonic acid is bright scarlet. I n  aqueous solutions of the hydro- 
c6hloride feriic chloride produces no coloration, but on warming a 
reddish-brown precipitate is formed. Potassium dichromate and 
~ulphnric acid have no action in the cold ; on warming the solution 
becomes reddish-brown, but the colour disappears on continued 
boiling. The h ydrochZoride crystallises in anhydrous needles, melts 
a t  173*5", and is readily soluble in water, but is precipitated from 
the solution in nacreous plates on adding concentrated hydrochloric 
acid. In aqueous solution, an ammoniacal solution of silver nitrate 
produces R white, flocculent precipitate which gradually darkens on 
boiling, the solution turning red. The platirioclr Zoride crystallises in 
small, anhydrous, yellow needles, and is sparingly soluble in cold 
wtl ter ; i t  is decomposed slowly by cold, but immediately by hot water. 
When the aromatic baqe is oxidised with potassium permangannte, 
adipic acid IS formed, and the odour of carbylamine is distinctly 
perceptible. 

Dimethyl-P-naphthylamine is best prepared by heating 6-nnph- 
thylamine with methyl iodide and soda a t  120" for several hours, 
and decomposing the resulting ammonium iodide by distilling with 
potash or by boiling with am$ alcoholic soda. 

Dinaethyl-P-tetrahydrona~ Mhy lamine, (aro- 

matic), is formed together with very small quantities of the isomeric 
alicylic base when dimethyl-P-naphtbylamine or the methiodide is 
reduced with sodium and amyl alcohol ; the two products are sepa- 
rated by precipitating w i t h  carbonic anhydride as described above. 
It is a colourless, mobile oil, boils a t  287" (718 mm. ; l68", 695 mm.) 
without decomposition, and is very similar to the corresponding ethyl- 
derivative. When an aqueous solution of the hydrochloride is 
warmed with auric chloride, gold is immediately precipitated ; alco- 
holic solutions of the base precipitate silver from a solution of the 
nitrate even is the cold. The hydrochloride, CloHl,.NMe2,HCI, 
separates in colourless, very deliquescent crystals when hydrogen 
chloride is passed into an ethereal solution of the base. I n  warm, 
aqueous solutions of this  saltl ferric chloride produces a turbidity and 
a yellow coloration; a mixture of sulphuric acid and potassium 
dichromnte gives a yellow- precipitate tlnd, on warming, the solution 
turiis a dirty-green. The platinochloride, (CLOH1l.NMeL) r,HzPtC16, is a 
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yellow, crystalline compound, and is decomposed by boiling water. 
'l'hepicrate crystallises from warm water in needles. The ferrocyanide 
is a yellowish-white, crystalline compound, and is decomposed by 
boiling water. The rnercurochloride crystallises in  small plates or 
long needles, melts at 127*5", and is readily soluble in hot, but only 
very sparingly in cold water. When the base is oxidised with potas- 
sium permangannte, it yields adipic acid. 

Dimet hyl-P-tetrahy dronaphthy lamine (alicylic) , 
C He*? HaNMe, 

c6H4< CH,.C H, 9 

boils a t  166.5" (22 mm.), and resembles the corresponding ethyl base 
i n  reactions and properties. I t s  physiological action is similar to, but 
stronger than, that  of tetrahydronaphthylamine. The hydi*ochloride 
crystallises in long needles, and is readily soluble in water. The 
platinochloride crystallises from water in orange-yellow needles, and 
is not decomposed by boiling water, 

When paratolyl-S-naphthTlamine is treated with sodium and 
atmy1 alcohol, a large quantity of resinous compouuds is formed from 
which small quantities of a reduced base can be extracted by boiling 
with dilute mineral acids. This compound crydallises from hot 
water in colourleas plates, melts a t  44", boils a t  93" (18 mm.), and is 
very readily soluble in hot water. It is exceedingly volatile, and has 
the peculiar piperidine smell of the alicylic bases, but a t  the same time 
a distinct odour of narcissus. F. S. K. 

Reduction of Secondary and Tertiary Alkyl-a-naphthyl- 
amines. By E. BAMBERGER and H. HELWIG; (Ber., 22, 1311-1317 ; 
corn pare preceding Abstract) .-Et hy 1 -a- tetra h ydronaphth y Earnine, 

NHE t* C,H,<c H,. HZ > , is obtained when ethyl- z-nap h thy lamine 
(b. p. 303", 722.5 mm.) is reduced with sodium and amyl alcohol, but 
no isomeric alicylic base is formed in the reaction. It is a colourless, 
fieutral, mobile oil, boils at 286-287" (17 mm.), and is readily soluble 
in  organic solvents but only sparingly in water and soda. It reduces 
warm alcoholic solutions of silver nitrate and gives an orange-red dye 
with diazobenzenesulphonic acid. In warm solutions of the hydro- 
chloride, ferric chloride produces a wine-red and then a greenish- 
yellow coloration ; potassium dichromate and sulphuric acid give a 
dirty yellow precipitate in  the cold, but in hot solutions first a red 
and then a greenish-brown coloration is produced, and on adding more 
dichromate, a black, flocculent precipitate is formed. 'l'he hydrochloride, 
Cl,,,H,,-NHEt,HCl, crystallises from water in  thick prisms or needlrs 
which effloresce at 80-90" and melt at 118". The platanocliloridp, 
(C,oH,,*NHEt)l,H,PtCI,, crystallises in golden plates, is sparingly 
soluble in cold, and is decomposed by hot water. The nitroso-com- 
pound, CIoH,,.NEt*NO, separates as an  oil when a hydrochloric acid 
fsolution of the base is treated with sodium nitrite ; i t  gives Lieber- 
mann's reaction and is reconverted into tetrahydroethylnaphthylamine 
when warmed with tin and hydrochloric acid. 

C H,.CH, 
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Paranitrosoethyltetrahydronaphthylamine hydrochloride separates in 
golden prisms or needles when an alcoholic hydrochloric acid solution 
of the nitroso-compound is kept for some time. The free base, C'NHEt):vH crystallises from boiling water in golden needles, 

melts a t  119", and is converted into tetrahydroparanaphthylenediamine 
when reduced with zinc-dust and hydrochloric acid. 

When ethyl tetrahydronaphthylamine is oxidised with potassium 
permanganate i t  yields adipic acid and oxalic acid. 

Dimethyl-a-tetrahydrona~hthylamine, C5H8<CH-CH>CH, pre- 
pared by reducing dimethyl-a-naphthylamine (b. p. 2 7 4 5 O ,  711 mm.) 
with sodium and amyl alcohol, is a colourless, mobile oil, which boils 
a t  261-26'2" (721 mm.), turns brown on exposure to the air, and 
reduces ammoniacal silver nitrate solution. It gives coloured com- 
pounds with paradiazobeneenesulphonic acid ; the sodium salt, 
SO3Na.CBHo*N2*CloH1,.NMe2, crystallises in yellow plates. In warm 
acid solutions ferric chloride gives a red ooloration which disappears 
on continued beating ; potassium dichromate and snlphuric acid pro- 
duce in the cold a dirty yellow precipitate, but in hot solutions a 
brownish-black precipitate is formed and the colour changes to brown. 
The hydrochloride is a syrup. 

'"%(NO) ---cH' 

C(NMe)? 

The platinochloride, 
(C,oH,,*NMez)2,E3C,PtCl, 

is an orange-yellow, crystalline compound, only moderately soluble 
in cold, and decomposed by hot water. The methiodide, CloH,l*NR~e,I, 
prepared by heating the base with methyl iodide at 90-100°, crystal- 
lises from water in prisms, melts at 164-5", and is readily soluble in 
alcohol and hot water but only sparingly in cold water. The nitroso- 
derivative is an nnstable oil. 

When dimethyl-a-tetrahydronaphthylamine is oxidised with potas- 
sium permanganate, it yields adipic acid. F. S. I(. 

Hydrogenation of 1 : 2- and 1 : 4-Naphthylenediamines. 
Preparation of 2 : 2'-Naphthylenediamine. By E. BAMBERGER 
and W. J. SCH~EFFELIN (Ber. ,  22, 1374-1384).-1 : 2-Naphthylene- 
diamine (Lrtwson, Abstr., 1885, 1238) can readily be prepared by 
adding zinc-dust to a solution of phenylazo-/i?-naphth;Flamine in acetic 
acid until the colour changes to a bright yellow, filtering the hot 
solution into dilute sulphuric acid, and decomposing the sparingly 
solnble sulphate with hot soda solution. The yield amounts to about 
78 per cent. of that theoretically possible. 

P h e n  y lamidonaph thy bar  bamide, NHPh*C O*NH*CloHs*NHz, is a 
granular, crystalline powder, and melts above 335" : naphthylenedi- 
p h m y  Zcarbamide, C,oH,(NH*C0.NHPh)2, is very sparingly soluble in 
alcohol, carbon bisulphide, ether, and benzene ; nnphthy  Zenedipheny Z- 
dithiocarbamide forms pale yellow needles which melt at  about 
355-360" with decomposition. On hydrogenation, 1 : 8-naphthylene- 
diamine yields two tetrahydro-bases, the " aromatic " base (compare 
this vol., p. 717) being the chief product. 
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Ar. tetrahydro-1 : 2-naphthylenedianzine, ClnH,o(NH,),, crystallises in 
flat, silky needles;, melts at 84", boils without decomposition at  220" 
under a pressure of 81 mm., and is readily soluble in alcohol, ether, 
and hot water. It exhibits a11 the propert,ies of the "aromatic" 
hvdro- bases, reduces solutions of platinum chloride and silver nitrate 
Gith the formation of metallic platinum and silver respectively, yields 
a carmine-red solution on treatment with ferric chloride in the cold, 
forms a deep bordeaux-red solution by the action of potassium dichro- 
mate and sulphuric acid in the cold, and on oxidation with potassium 
permanganate yields adipic and oxalic acids (compare Bamberger 
and Althausse, Abstr., 1888, 960). The salts are more soluble in 
water than those of 1 : 2-naphthylenediamine ; the hydrochloride, 
C,H,o( NH2),,2HC1, crystallises i n  lustrous tabular forms and melts a t  
about 260" with decomposition ; the nitrate, ClnQ,o(NH,)2,2HNO,, crys- 
tallises in satiny scales, is somewhat sparingly soluble in water, and 
melts at 901". The diaceti/Z-derivative, CloH,o(NHAc)2, crystallises in 
silky, matted needles, melts at  245", is readily soluble in chloroform 
and alcohol, sparingly soluble in ether, light petroleum, and cold water, 
and is not! acted on by bromine. 

Ac. tetrahydro-l : 2-naphthylensdiamiae is chiefly found in the 
aqueous layer obtained when the reduction product is poured into 
water (compare Bamberger and Meller, Abstr., 1888, 59Y), and is 
separsted by concentrating the acidified rcqueous solution, precipi- 
tating the base in the cold with aqueous soda, extracting it with 
ether, and precipitating i t  from the ethereal solution as carbonate ; 
$he process being repeatad until $he base is free fraw admixture with 
the " aromatic " isorneride. Owing to the very small qnantity ob- 
$xined, an analysis of the base could not be made. It has all the 
properties of an " alicyclic " tetrahydro-base, and forms a platino- 
chloride crystal lihing in golden-yellow needles. 

Ar. tetrahydro-1 : 4-naphthyJenediarine is the sole product formed 
on reducing 1 : 4,naphthylenediamine. I ts  hydrochloride is a snow- 
white, glittering, crystalline powder, which melts above 360", and in 
the moist state rapidly becomes green on exposure to the air. The 
base is obtained as an oil on treating the hydrochloride with alkalis ; 
i t  distils without decomposition under a pressure of 20 mm. and 
solidifies, on cooling the receiver, t o  a mass of white, needle-like 
crystals which, on exposure to the air, rapidly become coloured and 
finally resinified. I n  its reaotions it exhibits the properties of an 
" aromatic " tetrahydro-base, and on oxidation with potassium per- 
manganate yields adipic and ox9lic salis. The diucety Z-derivative, 
CloHlo(NHAc)z, crystallises in  long, white, silky needles, melts at  
285", is sparingly soluble in water, chloroform, and ether, and is not 
acted on by bromine. 

Diacety l-1 : 4-naphthylenedianiine forms lustrous, white needles. 
melting at  305", and is identical with Kleeman's diaceto-a-naphthyl- 
enediamine (Abstr., 1886, 472). 

2 : 2'-NaphthyZenediamine can be prepared by heating 2 : 2'-dihy- 
droxynaphthalene with four times its weight of ammonium calcium 
chloride at  260-270" for  eight hours (compare Lange, Chern. Z&., 
1888, 856). It crystallises i n  white, satiny scales, and melts at  159'. 

w. P. w. 
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p-Dinaphthylparaphenylenediamine and its Derivatives. 
By L. RUEE'F (Ber., 2 2, 1080 -1083) -/3- Dilzaphthy lparapheny lene- 
diarnine, CGH,(NH*CloH,),, is obtained when psraphenylenediamine is 
heated at 200" with excess of /%naphthol. It is best crystallised from 
boiling aniline, and forms white scales soluble in glacial acetic acid, 
cumene, and nitrobenzene, almost insoluble in alcohol, ether, or 
benzene. It meltiJ at  255", and boils in a vacuum a t  400" with slight de- 
composition. It is scarcely attacked by dilute acids ; strong sulphuric 
acid dissolves it, and on the addition of potassium nitrate or nitrite 
the solution (like that of the corresponding diprtratolyl-compound) 
tarns greenish-violet, and then an intense blue. The picrate, 
C,H4(NH*C,oH,),2C,H2(N0,),.0H, forms glistening, black needles, 
soluble in boiling benzene and melting a t  217". The dimethyl-deriva- 
tive, C6H4(NMe*CloH7),, yields white scales which dissolve in boiling 
benzene and melt at 180". 'J'he diacetyl-derivative forms small, white 
scales soluble in boiling benzene, melts a t  210" and chars when strongly 
heated. The dibenzoyl-derivative crystallises in white scales, melts 
a t  210" and is soluble in boiling benzene. L. T. T. 

p-Bromonaphthalenesulphonic Acids. By S. FORSLING (Bey., 
22, 1400-1403) .-2 : 3'- Bromonaphthalenesulphonic acid (compare 
Houlding, Proc., 1889, 74) can be prepared by Sondmeyer's method 
from the Bronner /3-naphthylamine-/J-sulphonic acid. The potassium 
salt, with $ mol. HzO, forms a microcrystalline powder ; the ummo- 
r i ium, buyium, and silvei. salts were also prepared. The bronride, 
Cl,,HGBr*SOzBr, crystallises from benzene in pale-yellow aggregates of 
small needles, melts a t  118", and is readily soluble in benzene and 
chloroform, sparingly soluble in ether and light petroleum ; the 
anzide crystallises in long, slender needles, and melts at  207". The 
dibromonapbthalene, obtained by distilling the bromide with phos- 
phorus pentabromide, crystallises from a mixture of ether and 
chloroform in four-sided, colourless tables, melts at 158", and is 
sparingly soluble in alcohol, readily soluble in ether, chloroform, and 
light petroleum. It is undoubtedly identical with the E-dibromonaph- 
thalene (m. p. 159.5') of Jolin, and the author suggests that its 
formation under the conditions given by Jolin was due to the pre- 
Eelice of some 6-bromonaphthalene in the a-lorornonaphthalene em- 
ployed. 

$2 : 1'-Bromonaphthalenesulphonic acid can be prepared in like 
manner from the Badische P-naphthylamine-a-sulphonic acid. Its 
potassium salt crystallises with 1 mol. H,O. The bromide crystallises 
ii-om chloroform in broad needles, melts a t  151", and is readily soluble 
in benzene and chloroform. The corresponding dibromonaphthaleue 
crystallises in small, white needles, melts a t  i5" ,  is sparingly soluble 
in alcohol, readily soluble in ether and chloroform, and is identical 
with that obtained by Meldola (Trans., 1885, 497), and by Darm- 
stadter and Wichelhaus (Annalen, 152, 298). w. P. w. 

Propyl-derivatives of Anthranol. By F. HALLGARTEN (Ber., 
22, 1069-1072 ; compare Abstr., 1888, 1~02).-Dipropylarnthron~~ 
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CsH4<CPr2>CsH~, co- is obtained, together with propylanthranyl propyl 
ether, when an aqueous (25 c.c.) solution of anthranol ( 5  grams) and 
potash (5 grams) is boiled for four  hours with propyl iodide (12-13 
grams). The resulting syrup is extracted with boiling water and 
then mixed with light petroleum, whereou dipropylanthrone is pre- 
ripitated in yellowish crystals. It separates from benzene and light 
petroleum in almost colonrless, rhombic crystals, melts a t  124", and 
is soluble in glacial acetic acid, ether, benzene, and hot alcohol, but 
only sparingly in light petroleum, and insoluble in alkalis. When 
oxidised with chromic acid in glacial acetic acid solution, it yields 
considerable quantities of anthraquinone. 

CPr- 
C(OPr) PropylanthryZ propyZ ether, CsK,< I > C,FI~, remains in the 

mother-liquors after precipitating t h i  dipropylanthrone with light 
petroleum. The solution is evaporated, the residue dried a t  120°, 
dissolved in a small quantity of absolute alcohol, and precipitated 
wi th  a hot, concentrated alcoholic solution of picric acid. The violet 
precipitate is repeatedly boiled with ammonia and the colourless 
residue recrgstnllised from alcohol, from which i t  separates in small, 
jellowish needles, melting at 72". It is soluble in light petroleum, 
benzene, ether, and alcohol, but insoluble in  alkalis. When oxidised 
M ith chromic acid, itl yields anthraquinone. The picrute, 

crystallkes from alcohol and is decomposed when heated at 90--100". 
Dipropylanthracene dihydride,  C6H4<CPr'>C16H4, is prepared by 

heating dipropylanthrone a t  140-170" with hydriodic acid and 
amorphous phosphorus. It crystxllises from alcohol in colourless 
plates, softens at 46-47', is soluble in all ordinary solvents except 
water, forming fluorescent solutions, and dissolves in  concentrated 
sulphuric acid with a yellow coloration. 

CH2 

,C6H4, 
PropyZoxanthranoZ, C P r ~ O ~ C * O H ,  is obtained when propylan- 

'C,H4/ 
thranyl pi-opyl ether is oxidised with a cold dilute solution of chromic 
arid. It c m  also be prepared by heating anthraquinone (20 grams) 
with zinc-dust (40 grams), potash (30 grams), propyl iodide 
(40 grams), and water (1000 c.c.), boiling the pioduct with water, 
and extracting the dried residue with 40 per cent. alcohol. If; 
separates from alcohol in colourless crystals, melts at 1G4", and is 
readily soluble in benzene and glacial acetic acid, bu t  only sparingly 
iu ether, and insoluble in alkalis and light petroleum. It dissolves in 
concentrated sulphuric acid with a yellowish-red coloration. 

F. S. K. 
Action of Heat and Acetic Acid on French Essence of Tere- 

benthene. By G. BOUCHARDAT and LAFONT (Ann. Chiqn. PIIYS. [GI, 16, 
236-262 ; compare Abstr., 188t;, 475).-A sample of essence of tere- 
Lenthent: (b. p. 155-158"), which rotated the plane of polarisation 
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-32" 52' (I = 10 cm.), was mixed with glacial acetic acid (1.5 vols.) 
and heated at 100" in a sealed tube previously filled with carbonic 
anhydride. An optical examination of samples taken from time to 
time showed t h a t  the rotatory power, which in the freshly prepared 
mixture waq -6" 50' (2 = 5 cm.), increased in the course of 97+ 
hours to -9" 35', and tended towards a limit of about -lo", but 
even after 97 hours only half the hydrocarbon had combined with the 
acid. The contradictory results arrived at by Berthelot (Ann, Chim. 
Phys. [3], 38, 44) me probably due to some difference in the essence 
employed. The commercial substance is prepared by distilling the 
resin i n  presence of acetic acid and resinous aoids ; in this process it 
undergoes modification and, as the rotatory power of the products 
which are first formed is always higher than that of the non-modified 
essence, any further change resulta in a diminution of optical activity. 
The modified essence also contains an  active terpilene, the rotatory 
power of which dimisishes gradually when it is heated at 100" with 
acetic acid, 

When similar mixtures of essence of terebenthene and acetic acid 
are heated at 150" and 200", the rotatory power first increases for  
a very short time, then rapidly diminishes, and finally the solution 
becomes inactive. 

If in the experiments ah 100" a trace of sulphuric acid is added 
to the mixture, the rotatory power quickly reaches a maximum, and 
the more quickly the more sulphuric acid added, it then decreases 
rapidly, and finally the solution becomes slightly dextrorotatory. 

A sample of essence of terebenthene (800 grams), which rotated 
the plane of polarisation - 1 6 O  26' ( I  = 5 cm.), was mixed with 
glacial acetic acid (1600 grams) and the mixture, the rotatory power 
of which was -7" 4', heated a t  100' for 64 hours, a stream of car- 
bonic anhydride' being passed during the whole operation. The 
rotatory power increased to -9" ZO', and after keeping at the  
ordinary temperature for two months longer it attained -9" 28'. 
The crude product, was washed with water, and the residue (about 
1000 grams) submitted to fractional distillation, first under the 
ordinary and then under reduced pressure. The boiling point, 
rotatory power, and weight of the various fractions obtained are 
given i n  a table. The products were, firstly, unchanged terebenthene 
of specific rotatory power [a]n = -49" l', the hydrochloride of which 
is solid and has the specific rotatory power [n]D = -13" 3'. The high 
specific rotatory power of the hydrocarbon may be due to  the presence 
of active camphene. The hydrochloride is quickly decomposed by 
water (50 vols.) at loo", but equilibrium is almost established after 
seven hours  ; 47 per cent. of the salt has then been decomposed, and the 
solution coiitains camphene of rotatory power -31". It was proved 
by ail experiment with very active ( - SOo) camphene, that  the rotatory 
power is diminished by about one-fourth by converting into the 
hydrochloride and boiling the latter with alcoholic potash ; assuming 
a proportionate reduction in the above case, it would follow that the 
rotatory power of the unchanged terebenthene is increased by contact 
with acetic acid independently of the formation of campheue. 

The second product is a terpilene, boiling at 178", which has the 
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rotatory power [a]= = --50*5", and has all the chemical properties of 
dextrorotatorg ci trene. 

The next products are varions acetates of camphenols having tlie 
same composition but different rotatory powers ; the dextrorotatory 
([n]D = 12" approx.) hoil a t  a lower temperature than the laevo- 
rotatory compounds, the rotatory power of which may be as much as 
-35". It is almost impossible to separate the acetates by fractional 
distillation, as the difference in  their boiling points is only about loo, 
b u t ,  when treated with alcoholic potash a t  100" they are converted 
into the corresponding dextro- and laevo-camphenols (borneols), which 
can be separated by fractional distillation or fractional crystallisation, 
as the laevo-compounds crystallise more readily and boil a t  a higher 
temperature than the dextrorotatory compounds. The rotatory 
power of the hvo-camphenols, in 10  per cent. alcoholic solution st 
about 18", raried in the diflerent fractions from -;)3" 20' to -25" dO', 
and was on the average -31" to -32"; the products of greatest 
activity are obtained from the highel. boiling acetates, or from the 
fractions of the higher boiling camphenols. The differences in rota- 
tory power of the various Imvo-borneol fractions seem to be due to 
the presence of a little dextro-borneol or dextroacamphenol, perhaps 
also to traces of terpilenol ; as the mean value is the same as that of 
various natural levo-borneols, it follows that the treatment at 100" 
has not sensibly modified the rotatory power of this substance, nor 
that  of the ethereal salts from which it is derived. The solid camphor, 
obtained by oxidising these borneols, has the specific rotatory power 
[aJn = -40" in 10 per cent. solution. 

The dextro-camphenol was isolated from the mother-liquors from 
the lsevo-compound, and obtained in an almost pure condition by 
crystallising at a low temperature. It begins to melt a t  aboiit 50" 
and boils a t  195", or about 10" lower than the lsevo-compound; its 
rotatory power is, on the average, [@ID = 9" Yo' ,  but it probably con- 
tains lsero-camphenol. It does not seem to correspond with the 
dextrorotatory acetates, and probably a small portion of the latter 
are reconverted into the Izevo-compound during hydrolysis. When 
treated with nitric acid, it yields a compound havinq the same compo- 
sition as Japan camphor, b u t  it is not acted on as readily as the la3vo- 
camphenol. This camphor solidifies at a very low temperature, boils 
at 195", and is very readily soluble in alcohal, ether, and light 
petroleum ; its specific rotatory power is about [a]D = -57". The 
properties of the dextro-borneols described above seem to show their 
connection with the camphenol of variable lae vorotatory power 
discovered by Montgolfier, 

The fourth product of the action of acetic acid on essence of 
tereberithene is an acetate which yields a laevo-terpilenol melting 
at 33", boiling at 218", and of specific rotatory power [a]D = 

The products obtained by heating similar mixtures of essence of 
terebenthene and acetic acid at 150" for 64 hours, and at 200" f w  
12 hours, were examined in  the same way. I n  the experiment at 
150" the crude product from 1400 grams of the mixtiire weighed 
550 grams, and i ts  rotatory power was -8" 40' (1  = 10 cm.); the 

-86" 38'. 
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product obtained at 200" only rotated the plane of polarisation -440'. 
Although the mixtures themselves are so feebly active, the various 
fractions have considerable rotatory powers, some being dextro- some 
Itlevo-rotatory. A t  150" o r  200" no terebenthene remains unchanged, 
and the most volatile fractions consist of camphene of feeble activity. 
The cryfitalline hydrochloride of the portion boiling a t  160-167" is 
dextrorotatory, a fact which indicates the presence of hvo-camphene, 
[&In = -8" 20'; it is quickly decomposed by water at  lOO" ,  2nd the 
cnmphene obtained is crystalline. Terpilene of sp. gr. 0,8647 is 
formed in large quantities in both cases, but at the higher tempera- 
ture the product is less active. The fractions passing over above 
100" under diminished pressure, consist of dextro- ancl lsevo-rotatory 
acetates of camphenols and contain no trace of terpilenol, the acetates 
of terpilene, which are doubtless formed, having been destroyed 
again and converted into terpilene. The dex tro-camphenol acetates, 
just as in the experiment, at loo", do not, yield an equivalent quantity 
of dextro-borneol, but there is a partial return to the stable lsevo- 
rotatory type. The rotatory powers of the hero-borneols and of the 
bvo-camphors derived therefrom are considerably less than tliose of 
the corresponding compounds obtained in the experiments a t  100". 

The above experiments prove that the products obtained a t  100" 
are the same, and exist in the same proportions, and have the same 
rotatory powers as those obtained in the cold, but the action takes 
place much more quickly. A higher temperature diminishes the 
rotatory powers, especially as regards the isomeric hydroearbons 
formed, and increase of temperature has more effect than a prolonga- 
tion of the time during which the reaction takes place. The borneols 
obtained by heating at 150" for 64 hours have only about one-third 
the rotatory power of those produced in 12 hours a t  200"; this 
anomaly depends on the formation of iinstable dextro-camphenol. 
The camphor derived from the camphenol which is obtained at  150" 
is more active than that derived from the corresponding compourid 
produced a t  200°, a fact which seems to show that the formation of 
substances intrinsically inactive, or inactive by compensation, is :I 
direct effect of increase of temperatxre. The diminution in rotatory 
power of the camphors and modified hydrocarbons seems to be due to 
the formation of substances inactive, per se, o r  inactive by compensa- 
tion. At  temperatures above 150°, terpilenol and its acetates are 
destroyed as fast as they are formed, yielding a terpilene which is 
less and less active. F. S. K. 

Mesocamphoric Acid. By C. FEIEDEL (Compt. rend., 108, 
978-984) .-Mesocamphoric acid is an isomeride of camphoric acid, 
obtained, according to Wreden, by heating camphoric acid with 
hSdriodic or hydrochloric acid, and readily converted by boiling with 
dilute hydrochloric acid into an  inactive acid, agreeing in othei= 
properties with the dextrogyrate acid (this Journal, 1872, 146). 
Jungfleisch obtained the same acid by heating camphoric acid with 
water only, pnracamphoric acid being formed a t  the same time (BUZZ. 
SOC. Chin? . ,  19, 530). 

The author prepared a considerable quantity of this acid, partly 
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by the action of hydriodic acid on the dextrogpate acid, but mainly 
by the action of heat on the latter in presence of water or  w r y  dilute 
hydrochloric acid. When the prodnct is crystallised it yields, first 
unaltered camphoric acid, then small, hard, brilliant crystals of a new 
modification, which the author terms provisionally isocamphoric acid, 
and lastly rnesocamphoric acid. 

Isocumphoric acid melts a t  172*fjo, and crystallises in small octa- 
hedra with a square base, moditied by faces of the prism on the 
angles, and by other faces; u1 u1 = 62" 50 ' ;  @ bk = 45" 45' : optical 
examination shows that tbe crystals belong to the quadratic system. 
When cry stallisation takes place very slowly, isocamphoric acid forms 
rbombic lamellae belonging to the rhombic system, but if these are 
allowed to remain in the mother-liquor, o r  if they are recr,ystallised, 
they change into quadratic octahedra. It follows that isocamphoric 
acid is dimorphous ; both forms are anhydrous, and melt a t  the same 
temperature. Isocamphoric acid is dibnsic, and, like all hydroxy- 
acids, gives no distinct reaction with Poirrier's orange. It is less 
soluble than camphoric acid; 100 parts of water a t  15.5" dissolve 
only 0.38 gram. It is quite distinct from the ordinary lamogjrate 
acid, but its rotatory power is equal and opposite to that of the 
dextrogyrate acid ; in alcoholic solution, [&In = -46'. 

If the mother-liquor from isocamphoric acid is allowed to remain, 
it gradually becomes capable of depositing a further quantity of the 
ordinary dextrogyrate acid. This is readily separated by taking 
advantage of the fact that all the camphoric acids readily form super- 
saturated solutions, and the crystallisation of any one of them can be 
determined by introducing crystals of the same kind. Mesocamphoric 
acid can then be obtained from the liquid, but if it is recrystalliscd 
once or twice, it yields more isocamphoric acid, and the same set of 
changes can be repeated time after time, the proportion of meso- 
camphoric acid gradually decreasing. It follows from these obse1-r-n- 
tions tha t  mesocamphoric acid is a mixture of the dextrogyrate acid 
with a laevogyrate acid having an equal but opposite rotatory power 
and differing also in other physical properties. Mesocaniphoric acid 
can in fact be obtained by mixing equivalent quantities of dextro- 
gyrate camphoric acid and isocamphoric acid. The product is 
optically inactive, but its gradual resolution by repeated recrystal- 
lisation can be followed with the polarimeter. 

I f  camphoric acid is heated fur 48 hours at 180-190" with one- 
tenth its weight of water, the solution becomes inactive, and if the 
liquid contains 50 parts of water to one of acid it first deposits 
1Evogyrate acid, and af termards some ordinary camphoric acid, 
which, however, is very difficult to separate from the masocamphoric 
acid which accompanies it. Isocamphoric acid treated in the same 
way yields mesocamphoric acid. 

It is evident from these results that mesocamphoric acid belongs t>o 
the same group as racemic acid. 

When i-ocamphoric acid is distilled, it yields an anhydride whicli 
melts at 221", boils without decomposition, and crystallises from 
alcohd in silky needles. When the solution is slowly concentrated 
by evapozation, it yields crystals which. seem to belong to the 
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rhombic system. It is optically inactive. When heated with potassium 
hydroxide, it is converted iuto the dextrogyrate acid. C. H. B. 

Action of Ozone on Guaiacum Resin. BV N. KOWALEWSKY 
(Cltem. Centr., 1889, 289-290, from Centr. &led. Wiss., 27, 66-€8). 
-Ozone forms not only a blue oxidatioh product by its action on 
guaiacum resin, but also a whole series of coloured products. The 
colours do not all appear at  the same time, but in a certain order, the 
blue standing about the middle of the series. If damp guaiacum resin is 
besmeared with old turpentine and brought near the Babo apparatus, 
the paper commences to smoke, eithout any appearance of the 
colours. If 
a small piece of iodine is placed on damp guaiacum paper, a blue 
ring forms sll round, which is strengthened by being moistened with 
water. This rehction is extremely delicate, J. W.  L. 

Ozone has no action on perfectly dry guaiacum resin. 

Tanghinin, fr6m Tanghinia Venenifera, By ARNAUD (Compt. 
rend., 108,1255-1257).-Tanghinin is the active principle of tanghirr, 
the judicial poison of the Malgaches, which is extracted from the 
kernel of the fruit of Tanghiniu venekfera, one of the Apocynaveae. 

The kernels contain about 75 per cent. of fat of a buttery con- 
sistence, part of which can be removed by pressure, and the remainder 
by carbon bisulpbide, in qrhich ,the tanghinin is insoluble. The 
residue is then extracted wlth boiling alcohol, and this on coolinq 
deposits crystals of tanghinin, which is present in the kernels t o  the 
extent o f  25 grams in 2.55 kilos. Tanghinin is a cardiac poison 
resembling strophantin and ouaba'in ; it cry stallises in colourless, 
anhydrous rhoinbs, which give no colour reactions, become pasty at  
170", melt at  about 182", and burn without residue at  a higher tem- 
perature. Tanghinin is almost insoluble in water, but if left in 
contact with it for some hours, swells up and forms a thick mucilage 
containing microscopic crystals in suspension. It is, however, 
readily soluble in concentrated alcohol, and somewhat soluble in 
ether. In  a saturated alcoholic solution at  20°, it has a laevorotatorp 
power [a]= = -67". 

Tanghinin dried at  115" contains C, 65.74; H, 8.19; 0, 26.07 = 
100. It contains no nitrogen, and when treated with dilute acids 
yields a yellow product which Canhot be crystallised from alcohol, 
and a small quantity of a very bitter substance, but no reducing 
sugar is formed. It follows that tanghinin is neither an alkalo'id nor 
a glucoside. C. H. B. 

Xanthophyllidrin. By L. MACCHIATI (Chew. Centr., 1889, 350, 
from Nuovo. hotan. Ital., 20, 47M76).-After washing the leaves of 
Evonyniusjuponica with water and ether, and extracting with alcohol 
so as to separate the chlorophyllan, a yellow liquid was obtained by 
washing the latter with water, from which lemon-yellow crystals, 
insoluble in alcohol, ether, and benzene, were obtained. The anthor 
has named the substance leanfhph yllidrin. It appears to accompany 
the chlorophyll constantly. J. W. L. 
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Behaviour of Pyrroline and its Derivatives as regards 
Raoult's Law. By G. MAGNANINI (Zeit. physikal. Chern., 3, 347- 
35O).-Pyrroline, like phenol, when examined by Raoult's method, 
gives values for the molecular weight which are too high in the 
case of a solution in benzene, but are normal for an acetic acid solu- 
tion. The derivatives of pyrroline, whether examined in acetic acid 
or benzene solutions, give practically normal values, a slight rise 
being observed in each case with increasing concentration. The 
latter is particularly marked in the case of a-scetylpyrroline and the 
methyl salt of a-pyrrolinecarboxylic acid, as also for iodole (tetriodo- 
pyrroline), which on account of its slight solubility in acetic acid was 
examined in solution in ethylene dibromide. H. C. 

Conice'ins. By E. LKLLMAN (Ber., 22, 1000--1004).-The author 
and W. Geller have previously shown that the unstable, oily corn- 
pound C,NH,,Cl, which is formed when piperidine is treated with 
bleaching powder, is converted into a secondary piperideine by treat- 
ing with alcoholic potash. This secondary base only exists in the 
state of vaponr, as at a lower temperature it immediately polymerises, 
with formation of a crystalline dipiperideine, 

a-Methylpiperidine and conine both yield colourless, oily, very 
unstable chloro-derivatives when boiled wifh bleaching powder. The 
compound C8NH1&1, obtained from conine, when treated with alco- 
holic potash, yields an optically inactive secondary conicei'ne (b. p. 
171"), which is probably identical wifh the y-coniceine prepared by 
Hofmann (Abstr., 1885, 401 and 562), and has the constitution 

F. S. I(. 

(3-Ethyl-a-Stilbazole and its Derivatives. By G. PLATH (Ber., 
22, 105 7-1063).-T he salts of fl'-et h y I-a-stilbazoline (compare this 
vol., p. 163) cannot be obtained in a crystalline condition ; the hydro- 
chloride is poisonous. 

The dibromide, CI5Hl5NBr2 ( lac .  c i t . )  separates from ether in nodular 
crystals, and from alcohol in small needles melting at  127.5-128" ; 
it is soluble in benzene, chloroform, and carbon bisulphide. When 
heated with water a t  130--14O0, it yields ethylstilbazole and tarry 
products. 

The diacetate, C1J€15N(OA~)2, was obtained in an impure condition 
by boiling the dibromide with silver acetate and glacial acetic acid ; 
it is a bright-red, neutral, unstable oil, boils a t  315-320" with decom- 
position, and is almost insoluble in wafer. 

When ethylstilbazole is oxidised with a, warm 2 per cent. solution 
of potassium permanganate, i t  is converted into benzoic acid and 
isocinchomeronic acid. I?. S. K. 

Piperide'ine and Dipiperide'ine. By E. LELLMANN and R. 
SCHWADERER (Ber., 22, 2318-1328, 1328-1336 ; compare Lellmann, 
Abstr., 1888, 970).-A dipiperideine, (C5H9N)2, is formed when 
chloropiperidine, prepared by the method described by Bally (ibid., 
964), is treated with alcoholic potash in the cold, but it is best 

3 P  VOL. LVI. 
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obtained by gradually adding chloropiperidine to a boiling 10 per 
cent. solution of alcoholic potash. The alcohol is evaporated, the 
residue mixed with water, the brown, oily product extracted with 
ether and fractionated. The distillate gradually solidifies to a mass 
of well-defined crystals melting at  60-61". 3Iolecular weight deter- 
minations by Raoult's method in  glacial acetic acid solution, and 
vapour-density determinations by V. Meyer's method at  200", B O D ,  and 
300", show that at temperatures below 200" the molecular formula is 
CIOHI8N2, but that between 200" and 230" dissociation commences. It 
has no constant boiling point, and within certain limits it can be 
distilled at  almost any temperature by regulating the supply of 
heat. It is readily soluble in alcohol, ether, benzene, glacial acetic 
acid, chloroform, and acids, but only very sparingly in water ; cold 
dilute alkaline solutions become turhid on heating. I t  is slightly 
volatile with steam. Aqueous solutions give a gelatinous precipitate 
with zinc chloride, and with mercuric chloride a white precipitate 
which darkens on heating. A solution of the hydrochloride gives no 
reaction with platinic chloride, but auric chloride produces an oily 
precipitate. Dipiperideine is a secondary base, 
as is proved by the fact that it combines with acetic anhydride, but 
does not give the carbylamine reaction. 

A compound, C17H23N3S, is formed when dipiperideine (10 grams) 
is dissolved in alcohol, treated with phenyl thiocarbimide (8.5 grams), 
and the solution kept for some time. It crystallises from alcohol in 
colourless needles, melts at  143-144" with decomposition, and is 
moderately soluble in dilute alcohol, but only sparingly in ether. It 
dissolves unchanged in cold, dilute hydrochloric acid, and the solution 
gives precipitates m ith mercuric and platinic chlorides ; when heated 
with acids it is decomposed, and phenyl thiocarbimide is liberated. 
At 150" it is decomposed into aniline, and a compound, CllHI6N2S, 
which was not obtained in a pure state. This reaction shows that 
dipiperideine contains two imido-groups. (Compare Lellman, Abstr., 
1885, 976). When the conipound C17H,,N,S is heated with phenyl 
thiocarbimide at, a moderately high temperature, thiocarbanilide i8 
produced ; the formation of this anilide seems t o  show that dipiperi- 
deine combines with 2 mols. of phenyl thiocarbimide, but the com- 
pound is subsequently decomposed. 

I t  follows from these experiments that dipiperideine has most 

The picrafe is an oil. 

CH2*CH2-$3H.$3 H*C Hi-9 H2 
probably the constitution I CH2*NH *CH*CH*NH* CH,. 

A bromopiperidine, CSNHIOBr, is obtained when an aqueous solu- 
tion of piperidine is gradually added to a mixture of bromine 
(130 grams), calcium hydrate (300 grams), and water, a current of 
steam being passed through the mixture during the operation (com- 
pare Hofmann, Abstr., 1885, 401 and 562). The yel!owish oil which 
collects in the receiver is washed with water to free it from piperi- 
dine, and dried over calcium chloride. It decomposes more quickly 
than the corresponding chloro-derivative, yielding colourless needles 
melting at  23g.  When boiled with alcoholic potash, it is converted 
into a crystalline compound very similar to the dipiperideine described 
above, but probably other bases are also formed in the reaction. 
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A colourless salt separates in crystals when a dilute hydrochloric 
acid solutlion of the dipiperideine described above is evaporated over 
sulphuric acid. This compound, when dried over phosphoric anhy- 
dride, has the composition C5NH9,HC1 + H,O, and is most probably 
pi peridine hydrochloride, as is shown by experiments described 
below. It softens and turns yellowish at 70°, loses its water at 120°, 
and melts at 1-50" when heated very carefully ; when heated quickly 
it melts a t  about 80". The molecular weight, determined by Raoult's 
method with glacial acetic acid and immediately after solution, was 
found to be 155, but the depression gradually increased. 

Dipi$erideiwe hydrochloride remains as a yellow, amorphous, very 
hygroscopic salt, when a solution of the base (1 mol.) in very dilute 
hydrochloric acid (2 mols.) is evaporated over sulphuric acid. 

d c e t y  Zpiperidei'ne, C5NB8Ac, is formed when dipiperideine is boiled 
with acetic anhydride. It is a colourless oil, boils at 219*5-220*5', 
and is readily soluble in all ordinary solvents except water. The 
molecular weight, determined in glacial acetic acid solution, was 
found to be 130.2. It is hydrolysed by boiling concentrated hydrc- 
chloric acid, and dipiperideine is obtained when the resulting hydro- 
chloride is decomposed with soda. 

Di-parani t ro  b enz y Zp iper id  eine , ( C5NH8* C H,. C6H4*N 0,) ,, is formed 
when a benzene solution of dipiperideine (2 grams) and paranitro- 
benzyl chloride (4.2 grams) is heated for a long time with an aqueous 
solution of sodium carbonate, the whole being frequently shaken. It 
crystallises from boiling alcohol in ruby-red needles, melting at 
120.5". The molecular weight determined in benzene solution was 
found to be 441. It is decomposed by cold dilute hydrochloric acid, 
and on adding ammonia to the solution, paranitrobenzylpiperideine is 
precipitated. The last-named compound polymerises very readily, 
being reconverted into di-paranitrobenzylpiperideine ; this change 
takes place almost immediately when the simpler compound is 
treated with a little ether. 

A compound, CloH18N2,CS2, is formed when dipiperide?ne is boiled 
with carbon bisulphide. I t  crystallises in yellowish needles, melt8 at 
150" with decomposition, and is readily soluble in alcohol, ether, and 
benzene ; it forms a crystalline additive compound with benzene. It 
is not decomposed by cold, dilute hydrochloric acid, but is recon- 
verted into dipiperideine when heated with alkalis. 

When dipiperideine is warmed for a day wihh tin and concentrated 
hydrochloric acid, i t  is completely converted into piperidine ; the 
same change occurs, but very much more slowly, when an alcoholic 
solution of dipiperideine is treated with sodium amalgam at the ordi- 
nary temperature. E. S. K. 

Polyrnerisation of Compounds containing Doubly-bound 
Carbon-atoms. By E. LELLMANN (Ber . ,  22, 1337--134l).-The 
author has compiled examples of the polymerisation of compounds 
containing doubly-bound carbon-atoms, amongst others the cases of 
piperide'ine (compare preceding Abstract) , pyrroline and isopropyl- 
pyrroline (Dennstedt, this vol., p. 400), and coniceydine. 

The so-called hydroquinoline, as was proved by molecular weight 
3 p  2 
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determinations in both benzene and glacial acetic acid solution, is in 
reality a hydrodiquinoline ( C9H9N)2. 

By H. BUNZEL (Ber., 22, 1053- 
1057) .-In preparing a-pipecoline by Ladenburg's method (Abstr., 
1885, 5573 i t  is not necessary to purify the product by means of the 
nitmsamine as, after decomposing the sodium ethoxide with water, 
the' pipecoline being readily volatile distils with the alcohol; the 
distillate contains only very small quantities of picoline and hydro- 
carbons, and the hydrochloride prepared therefrom is almost pure, 
so that, after decomposing the salt with potash and fractionating 
twice, the free base, boiling at  118-120", is obtained in a pure state. 
120 grams of E-picoline yield 96 grams of a-pipecoline. 

Benzoy Zpipecolzhe, C6NHI,Bz, is prepared by gradually adding 
benzoic chloride (30-35 grams) to a well-cooled mixture of pipe- 
coline (20 grams), and 50 per cent. caustic soda (32 grams) with 
constant shaking, and, as soon as the reaction is at an end, adding 
water and warming. The product is extracted with ether, the solu- 
tion washed with dilute soda, sulphuric acid, and water consecutively, 
dried, the ether evapomked, and the residue recrystallised from alco- 
hol. It is a colourless compound melting at  4 - 4 ! 5 " ,  and is readily 
soluble in all solvents except water. 

Benzoyl-6-almidocuproic acid, Cl3H,,NO3, is formed when benzoyl- 
pipecoline (10 grams) is suspended in water (450 grams), the mixture 
warmed and treated with an aqueous (450 grams) solution of potas- 
sium permanpnate (32-35 grams) in the course of 10 to 15 hours. 
The unchanged base is extracted with ether, the filtered solution 
acidified with sulphuric acid, and the precipitated acid recrystallised 
from water or  ethyl acetate. The yield of the crude product is 
50-75 per cent. of the benzoylpipecoline employed. It crystallises 
from hot water in long needleq, melts at 148", and is readily soluble 
in alcohol, moderately so in ethyl acetate, and insoluble in ether. 
When heated for three hours at 180" with concentrated hydrochloric 
acid, it is completely decomposed with separation of benzoic acid. 
The zinc salt, (c,,H16No~)zZn + H@, ciystallises from water in 
colourless needles melting at 212-213", and gradually loses its water 
when kept over sulphuric acid under diminished pressure, The 
silver salt, C,&6NO&g, sepaiates in colourless, nodular crystals 
when a warm solution of the zinc salt is treated with silver nitrate. 
The copper salt is insoluble in water and is unstable. The barium 
salt is crystalline, but very readily soluble in water and absolute 
alcohol. 

a'-Hydroxy-a-pipecoZine, C6NHl,0, is obtained when benzoylamido- 
caproic acid is dist,illed, the distillate boiIed with soda, the solution 
extracted with chlorofoi m, and the chloroform evaporated. It crys- 
tallises in plates, melts a t  84", and is readily soluble in all ordinary 
solvents, the solutions having a neutral reaction. 

Formation of Colouring Matters from Paradiamidodiphenyl- 
piperazine. By E. L m L M m N  and C. SCHLEICH (Ber., 22, 1387- 
1389) .-Diphenylpiperazine (compare Morley, Abstz.., 1880, 112) is 

I?. S. K. 

Oxidation of a-Pipecoline. 

F. S. K. 
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best prepared by warrniqg 100 grams of aniline with an equal weight 
of ethylene bromide, and, af ber the vigorous reaction has taken place 
and the product become solid, adding 110 grams of ethylene bromide, 
heating the whole at  130-140" in a reHux apparatus, and slowly 
adding very concentrated aqueous potash in quantity siifficient to  
combine with the bromine ; after heating for many hours, the excess 
of ethylene bromide is removed by steam distillation, and the solid 
residue washed with hot alcohol. The yield of pure diphenylpiper- 
azine amounts to 90-100 grams from 100 grams of aniline. The 
paradiamido-derivative is best obtained by reducing the dinitroso- 
derivative by Morley's method. 

When paradiamidodiphenylpiperaaine hydrochloride is oxidised 
with two molecular proportions of phenol or naphthol by means of 
ferric chloride, a blue indophenol is obtained, and an indamine and 
saffranine are formed when it is mixed with two and four  molecular 
proportions respectively of aniline hydrochloride and oxidised with 
potassium dichromate. A mixture of the hydrochloride with two 
molecular proportions of metatoluylenediamine hydrochloride yields, 
on oxidation, a dye of the toluylene-blue class, but i t  was not found 
possible to obtain a colouring matter of the methylene-blue type from 

Quinoline and Tetrahydroquinoline. By E. LELLMANN and H. 
REUSCH (Ber., 22, 1389-1392) .-When tetrahydroqninoline is heated 
either with parachloronitrobenzene or orthobromonitrobenzene for  
two to three hours at 200", a product is obtained consistingof a mixture 
of quinoline with unaltered tetrahydroquinoline and resinous matters. 
The oxidation ol the tetrahydro-base t o  quinoline can readily be effected 
by boiling with nitrobenzene in a reflux apparatus for several hours. 

Orthocyanoquinoline, C,NH6*CN, can be obtained in the pure state, 
free from the ana-isomeride (compare Fischer and Korner, Abstr., 
1884, 1197) if an intimate mixture of sodium orthoquinolinesulphon- 
ate with five times its weight of potassium cyanide is distilled in a 
vacuum instead of at the ordinary pressure. It crystallises from 
alcohol in small, white needles, melts at 84", yields a platinochloride, 
(C,oH6Nz) 2,HzPtCL6, crystallising in orange-yellow needles, and is 
converted into quinolineorthocarboxylic acid by heating with con- 

Morphine. By L. KNORR (Ber., 22, 1113-1119 ; compare this 
vol., p. 417).-The oily base previously described (Zoc. cit,) as among 
the products of the decomposition of methylmorphimetbine by 
means of acetic acid, is probably only impure methylmorphimethine 
which has escaped action. The second oily product mentioned was 
found to consist mainly of /3-hydroxyethyldimethylamine, 

paradiamidodiphenylpiperazine. w. P. w. 

centrated hydrochloric acid at  150". w. P. w. 

described by Ladenburg (Abstr., 1862, 166) under the name of 
dimethylalkine. The author has carefully examined this substance. 
It is best obtained by heating methylmorphimethine with acetic 
anhydride at  160-190" for 3-4 days. It boils at 128-130". Its 
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acet?yl-derivatiwe forms a crystalline hydrochloride, which again yields 
an aurute, C6H14N02Cl,AuC13, crystallising in scales. When the base 
is treated with methyl iodide, it is converted into choline. 

From these and previous results the author concludes (1) that 
morphine is a tertiary base; (2) that morphine contains a methyl- 
group attached to nitrogen ; (3) that methylmorphimethine contains 
two methyl-groups combined with nitrogen ; (4) that morphine con- 
tains a partly reduced phenant,hrene nucleus ; (5) and that methyl- 
morphimethine is decomposed by acetic anhydride into 6-hydroxy- 
ethyldimethylamine and a phenanthrene-derivative ; (6) that morphine 
contain8 a phenylic hydroxyl, an alcoholic hydroxyl, and an indif- 
ferent, probably etheric, oxygen-atom ; (7) that the alcoholic 
hydroxyl of the morphine remains the same in methylmorphimethine, 
and only appears as a phenylic hydroxyl after decomposition of the 
1 a tier base into acetome t h  yldioxyp henan threne. 

From these considerations the author ProDoses for morDhine the 
CH(OH)-~H*O--CH, 

formula OH*C,,H,< >, in which, however, it 
CH, -- CHeNMeGH, 

is doubtful whether the -alcoholic hydroxylis in the position assigned 
or is combined with the adjoining carbon-atom. 

Meconarce'ine and Narce'ine Meconate. By E. MERCK ( C h e w  
Cenfr., 1889, 384, from Pharm. Zeit., 34, 901.-The meconarce'ine 
obtaiced from France consists, according t o  the author's analyses, of 
a solution containing camphor, codeine, and narce'ine, the bases being 
in combination with an acid soluble in ether, but which the author 
could not identify. The meconarce'ine obtained in Germany is a 
white powder consisting of a mixture of narce'ine and meconic acid. 

The author prepares narce'ine meconate by mixing the acid and 
base in equimolecular proportions, which produces a lemon-yellow 
acid salt, soluble in hot water, little soluble in alcohol, readily soluble 
in 50 per cent. alcohol, and melting at 126". Attempts to prepare the 
normal salt from narcejine (2 mols.) and meconic acid (1 mol.) 
resulted in the formation of products varying in composition, the first 
portions which crystallised out being richer in meconic acid than the 
last . J. W. L. 

L. T. T. 

a-Hydroxycinchonine. By E. JUNQFLEISCH and E. L ~ G E R  (Compt. 
rend., 108, 952-955 ; compare Abstr., 1888, 380, 508).-c~-Hydroxy- 
cinchonine is obtained by the action of hot dilute sulphnric acid on 
cinchonine, and forms part of the bases which are insoluble in ether, 
but soluble in dilute alcohol. It is isolated by taking advantage of 
the comparative insolubility of the hydrochloride, which is readily 
purified by crystallisation from boiling water or dilute alcohol. 

a-Hydroxycinchonine, C,,H2,N,O2, crystallises from alcohol in 
colourless flattened prisms, which melt at 352" with much decomposi- 
tion. It is strongly dextrogyrate. In  a 1 per cent. solution in 
alcohol of 97", [aIn = +182" 56' at  18", in an aqueous solution con- 
taining '2 mols. HC1, [a]= = +210" 76' at 19". It is alkaline to 
litmus and phenolphthalein, and is insoluble in water, but dissolves 
readily in alcohol, acetone, benzene, and chloroform. The solutions 
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of its salts are not fluorescent, and give with ammonia a precipitate 
which is soluble in  excess. a-Hydroxycinchonine is isomeric with 
homoquinine, apoyuinine, apoquinidine, and the hydroxycinchonine 
described by Schutzenberger and Strecker. 

a-Hydroxycinchonine forniv basic salts which are feebly alkaline to 
litmus, and normal salts, which have an  acid reaction. Almost all of 
them crystallise readily. The basic hydrochloride, C19H22N202,HC1 + 
HzO, forms long, colourless needles, which melt at 230" with decom- 
position and are almost insoluble in water and alcohol. The com- 
pound is dextrogyrate, and in a 1 per cent. solution containing 
1 mol. HC1, [z]D = + 1 7 4  37' a t  13". The hydrobromide has similar 
properties, crystallises with the same proportion of water, and melts 
at 232". The hydriodide crystallises with 1 mol. H,O in long needles, 
which melt with decomposiiion a t  230". The platinochloride is a 
yellow, amorphous substance, insoluble in  boiling water ; it contains 
1 mol. H20, which is given o$ at 110". The uurochloride is soluble 
in boiling water, from which i t  separates in yellow needles contain- 
ing 1 mol. H,O. Half the water is given off at loo", and the remainder 
at 130". The basic oxalate ci.ystallises with 2 mols. H20 in slender 
needles, which are only slightly soluble in cold water, and the basic 
tartrate also crystallises. 

The methiodides and ethiodides are obtained by direct combination 
in presence of alcohol. The rnethiodide forms colourless, anhy- 
drous nacreous lamellq melts at 241--'L4O0, and is much more 
soluble than the corresponding cinchonine-derivative, dissolving 
readily in water and ethyi and methyl alcohols. The dimethiodide 
forms bulky, anhydrous, yellow, prisms, which melt with decomposi- 
tion a t  about 241" ; they are somewhat soluble in water, but dissolve 
only slightly in ordinary alcohol or concentrated methyl alcohol. 
The ethiodide crystallises with 1 mol. H,O in long striated prisms, 
which become anhydrous a t  150", and melt with decomposition at 
251". Itl is less soluble in water than the methiodide, and dissolves 
but slightly in absolute alcohol. The diethiodide f o r m s  small,.yellow, 
anhydrous prisms, melts with decomposition a t  240", and is more 
soluble in  water than in alcohol. Ethyl bromide yields corrc- 
sponding derivatives ; the first forms colourless, anhydrous needles, 
which melt a t  245", and the second forms slender, colourless needles 
grouped in mamelons, very soluble in water and ordinary alcohol, but 
insoluble in ether and absolute alcohol, 

I f  a-hydroxycinchonine is heated at 70-80" with two molecular 
proportions of acetic anhydride, i t  yields a diacetyl-derivative, a, 
colo urless resinous substance, which melts at 80-85", and volatilises 
in a vacuum. It is insoluble iu  water, but soluble in alcohol, and 
forms salts which do not crystallise and are usually soluble. The 
platinochloride, C19H22Ac2N202,HPPtCle + H20, is an amorphous 
chamois-coloured precipitate, which becomes crystalline in hot water 
and decomposes before melting. 

The fact that a-hydroxycinchonine forms a diacetyl-derivative, whilst 
cinchonine forms only a monacetyl-derivative, supports the view that 
a-hydroxycinchoiiine is formed from cinchonine by assimilation of 
water and consequent introduction of another phenol function. 

C. H. B. 
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New Compounds of the Cinchona Alkaloids. By 0. HESSE 
(Chem.  Centr., 1889, 519-520, frorn P h a r m .  Zeit., 34,191-192) .- 
Quininephenol sulphate,  CzoH2aN20z,S03,c6H60 + 3H20, is obtained by 
adding an equivalent quantity of phenol to a hot, aqueous solution 
of quinine disulphate. By heating the aqueous solution the normal 
sulphate crystallises out. Similarly the acid quinine sulphates of the 
higher phenols are changed into the normal salts by heating the 
aqueous solutions. In this manner the resorcinol, quinol, and pyro- 
gallol normal salts have been prepared. 

The phenol acid salts of hydroxyquinine, cinchonidine, and hy dr- 
oxycinchonidine, behave in a similar manner. 

The following normal sulphates have also been prepared :- 
Quinineorcinol subha te ,  ( C20Hz4N202)2,S03, C7HE,02 + 2H20, colour- 

less needles, little soluble in cold water ; qzcininecatechoZ s u k h a t e ,  
(C26H24N202)2, SO3,C6B6OZ + 2H20, colourless needles, the aqueous 
solution of which is coloured very dark green by ferric chloride; 
cinchonidineresorcinoE suzpphate, ( ~ l g ~ 2 z ~ , ~ ) z , ~ ~ 3 , ~ 6 ~ 6 ~ ,  + 5H20, long 
colourless needles, easily soluble in water ; cinchonidinequinol szclphate, 
(ClgH22N20)2, SOs,C6H& + &$EI,O, long needles, easily soluble in 
water. With ferric chloride the aqueous solntion of the resorcinol 
compound is coloured violet, that of the quinol compound yellow, 
and that of the pyrogallol-derivative very dark blue. Excess of 
hydrochloric acid liberates the molecule of the phenol. No similar 
compounds were obtained from thymol and engenol. J. W. L. 

Hydrastine. By M. FREUND (Ber. ,  22, 1156--1160).-Acetic 
anhydride acts very energetically on hydrastineoxime (this vol., 
p. 627), with the formation of diacetoh ydrastineoaime, CllH12NZ03Ac2. 
This substance crystallises in scales, holuble in boiling water and in 
hydrochloric acid, and melts a t  121-122". When heated with dilute 
soda, it dissolves and forms monacetohydrast.ineoxime, C1,Hl3N2O3Ac + 
2H20. This forms crystals which melt in their water of crystallisa- 
tion at  90°, lose their water at  loo", and then re-melt a t  139-140". 
It i8 soluble in soda and hydrochloric acid. 

The author has already (loc. cit.) described the formation of oxy- 
hydrastinine by the action of potassium permanganate in the cold on 
hydrastine. He now finds that excess of the oxidising agent and 
slight heating carries the oxidation further to hydrastiiiic acid,  
C11H11N06, a substance which is soluble in alcohol and ether, almost 
insoluble in chloroform. It crystallises in flat needles and melts at 
164". The bar ium 
salt, (CllH10N05)2Ba + 5&0, forms white needles, soluble in water, 
very sparingly so in alcohol. It loses its water of crystallisation at  
130". When the free acid is melted i t  gives off carbonic anhydride, 
and yields a crystalline substance melting at  215", and soluble in 
soda. A small quantity of a substance melting at  260" is also formed. 
When boiled with dilute nitric acid, the acid yields a crystalline com- 
pound melting at  230". 

Constitution of Ecgonine. By C. STOEHR (Ber., 22,1126-1129). 
-By the distillation of ecgonine with a mixture of zinc-dust and lime, 

It gives no precipitate with silver or lead salts. 

L. T. T. 
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the author obtained methylamine, a-ethylpyridine, and small qnanti- 
ties of a neutral oxy-compound, seemingly resembling tropilen, and of 
it hydrocarbon. The t w o  latter are being investigated. These 
results support the theory that ecgonine is a hydrogenised pyridine- 
derivative. L. T. T. 

Conversion of Anhydroecgonine into Pyridine. By A. 
E~NHORN (Ber . ,  22, 1362-1368; compare this vol., p. 628).-The 
solution obtained by heating anhydroecgonine with concentrated 
hydrochloric acid, contains methyl chloride, hydrocarbons, ammonia, 
methy lamine, and other basic compounds. After removing the 
neutral compounds by distilling with steam, the solution is mixed 
with alkali, again distilled with stteam, and the distillate (A) shaken 
with ether. The ethereal extract contains a secondary and a tertiary 
base, which can be separated by means of nitrous acid. The nitroso- 
compound is decomposed by boiling concentrated hydrochloric acid, 
yielding a secondary base, the aurochbide of which crystallises from 
hot water o r  alcohol in needles, melts a t  186-187" with decomposi- 
tion, and gives a pyridine base when distilled over zinc-dust. 

The aurochloride, C7NH,,,HAuClp, of the tertiary base, crystallises 
in small needles, melts at  212", and is rather sparingly soluble in 
water. The picrate,  C,NHI3,C6H3N3Of, crystallises from hot, water, in 
which it is very sparingly soluble, in long needles. The hydrochloride 
is very hygroscopic. The free base is an oil, soluble in water, and 

has probably the constitution CH<CH.NMe>CHMe. Wben heated 
at  280" with concentrated hydrochloric acid, it is decomposed 
into hydrocarbons, methyl chloride, and a mixture of bases, one of 
which forms a nitroso-compound. If this basic mixture is treated with 
hydrochloric acid, the solution evaporated to dryness, and the residue 
distilled over zinc-dust, a pyridine base, possibly picoline, is 
obtained . 

When the bases obtained by heating anhydroecgonine with hydro- 
chloric acid are directly converted into the hydrochlorides, and the 
latter distilled over zinc-dust, hydrocarbons? pyridine, and another 
oily base are formed. The pyridine can be isolated by means of the 
aurochloride; this salt, and the platinochloride, were found to be 
identical in all respects with the corresponding compounds prepared 
from ordinary pyridine. 

The aqueous solution (A) which remains after extracting the 
secondary and tertiary base with ether, contains two other bases, 
which can be separated by fractionally recrystallising their auro- 
chlorides from alcohol. The one gives a sparingly soluble auro- 
chloride which crystallises in long, slender needles melting a t  
247-248". The other, the principal portion of the mixture, forms a 
readily soluble aurochloride, which separates from hot water in 
crystals melting at  207.5"; when distilled over zinc-dust, i t  yields 
pyridin e. 

These experiments prove that coca'ine is a pyridine-derivative, so 
that its constitution may be considered as settled. 

CH,*CH, 

F. S. K. 
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Chemistry of Gluten. By A. K R ~ ~ O E R  (Chem. Centr., 1889, 
433-434, from Rostocker Zeit., 1889, No. 105).-The barium com- 
pound of gluten was obtained by adding an excess of baryta-water to 
the solution of gluten, and then precipitating the excess of barium 
hydroxide with carbonic anhydride, and finally concen trstinq the 
filtrate. The salt was not obtained in the pure state, foreign mineral 
matter always remaining with the gluten. 

,!3-Gliiten, obtained from impure commercial gluten by heating i t  
with water atl 100" under pressure, combined with more barium than 
a-gluten. Neither could, however, be obtained free from foreign 
matter. The specific rotatory power changes from -167.5" to 
-136" with the change of a-gluten into P-gluten. 

Products of the Action of Superheated Steam on Fibrin. 
By R. NEUMEISTER (Zeit. BioE., 26, 57--83).-The albumoses are 
formed from prote'ids, either by heating them with dilute mineral 
acids, or by the action of ferments like pepsin and trypsin. In the 
present research the products of the action of steam on fibrin were 
investigated. The experiments were conducted in sealed tubes 
raised to the temperature of 150-160". There was an abundaut 
production of hydrogen sulphide. In an hour's time, the fibrin was 
dissolved ; the solution was opalescent, and there was no coagulation 
on boiling it. On saturating it with sodium chloride, a precipitate 
was obtained ; this was filtered off, and on making the filtrate strongly 
acid, another precipitate was obtained. These two precipitates did not 
consist of ordinary albumoses, but of substances to which the names 
atmid-albumin and atmid-albumose are respectively given. Eacah 
was obtained pure by dissolving it in ammonia, neutralising with 
hydrochloric acid, and removing the salt by dialysis. Ammonia was 
nsed, as ammonium chloride was found to be more easily removable 
by dialysis than sodium chloride. The solution was then concen- 
trated, the prote'id precipitated by alcohol, washed with alcohol and 
ether, and finally dried. Smaller quantities of the same substances 
were obtained by simply boiling fibrin or white of egg for several 
hours with water. After separation of the atmid products small 
quantities of peptone remained in solution. 

Atmid-albumrn is soluble in distilled water; on boiling there 
is no coagulation, or only an opalescence of the solution if concen- 
trated. It is precipitated by nitric acid; on heating this does not 
disappear, but dissolves in the hot liquid on the addition of more 
nitric acid. This clear solution does not become cloudy on cooling. 
On adding still more nitric acid there is a further precipitate, which 
like an albuinose dissolves on heating, and reappears on cooling. 
It is precipitated from neutral solutions almost completely by satu- 
ration with sodium chloride; in a faintly acid solution it is com- 
pletely precipitat>ed by this salt. Saturation with ammonium sul- 
phate causes complete precipitation independently of the reaction. 
I t  is further characterised by being precipitated by dilute acetic, 
hydrochloric, and other acids ; the precipitate is soluble in excess of 
the reagent. With copper sulphate and sodium hydroxide, it gives 
the violet colour that albumin shows. Millon's reagent gives only a 

J. W. L. 
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faint coloration. Lead salts and sodinm hydroxide give no black 
coloration. Atmid-albumin is solnble in urine, and a proteid with 
similar properties was described in a, case of morbid urine by 
Thormahlen (Vi~chow’s Archiv, 108, 322). Atmid-albumin is pro- 
bably the same substance as that described by Krukenberg in a 
similar investigation as anti-albuminoid (Sitz. Jena GeseZl. N e d .  
Natzcrzuiss., 1886j. 

Atmid-aZbumose is only precipitable by sodium chloride in a strongly 
acid solution. It is also completely precipitable by saturation with 
ammonium sulphate. It is precipitable by nitric acid like the primary 
albumoses; i t  is precipitated by copper sulphate, but soluble in 
excess. It gives the biuret reaction ; it gives a well-marked colour 
with Millou’s reagent. Like its mother substance atmid-albumin, it 
is precipitated by dilute acids, the precipitate being soluble in excess. 
Elementary analysis gave the following results :- 

C. H. N. S. 0. 
Atmid-albumin . . . . 48.58 7.62 14.43 0.39 28.98 
Atmid-albumose .. 48.40 7-55 13.58 0.37 30 10 

Both Substances resisted very strongly the action of the digestive 
juices ; but by means of dilute sulphuric acid, deutero-albumose and 
peptone were obtained from each. As one would expect from their 
behaviour to pepsin, both substances, when injected into the circula- 
tion of the dog, were excreted in the urine in an unchanged condition. 

W. D. H. 
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